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REPORT 


THE TSCiiNICi Ji CfflAdlTTEE 

ON URGE>SIZED 


CHA IRRIGATION WELIS. 


A Technical Committee oom{iri>sln^ the tollowing Members 
was set up in the Ministry of Food'& }i{^iculture (Department of 
Agriculture), New Delhi; to exominh the scheme of LargO'-sized 
Kutc^ Irrigation wells, suggested by Sbri lyengor and 

to assess economic feasibility and utility of this Scheme( 

(1) Shri Mahavir Prasad. 

Irrigation Advisor. (Chairman) 

(2) Shri M.il.X.Iyengar,.. ( Member ) 

96, Constitution Bouse* 


(3) Shri J.P. Mittal, 

Advisor (irrigation) 

Ministry of C.D. & Co>^p« 

—do* 

(4) Shri B.S. Johri, 

Dlre-jtor,. C,',V, & P.C* 

—do— 

(5) Dr, T,R. Mehta 

Director Farm Advisory Unit 

—do— 

(6) Shri G,D, Aggorwal, 

Production Economist 

-do- 

(7) Shri Dllbagh Singh Dheol, 

Irrigation Specialist 

—do— 

(8) Dr. A.K, Dutt, 

Soil & Fertilise? Specialist , 

-do- 


(9) Shri Jagat Kishore Jain, 

Deputy Irrigation Advisor Mendber-Seoretazy 

Shri M*A*T. Iyengar initially submit-ted -the scheme to the 
Prime Minister in May, 1956, in -the form of a note idiich is enclose 
vide Appendix I* Some aspects of 'the scheme as indicated in this 
note, were later revised vide a supplementary note dated 2nd June, 
1956, enclosed vide Appendix. II, Shri lyenj^r's latest ideas on 
the scheme are indicated in his note dated the 15th Api^ii) 1960, 
(enclosed vide Appendix III), submitted to 'the Minister for F(^d 
& Agriculture, 

The scheme made the following claims: 

(a) The proposed well under 'the scheme would cost 
its. 25,00()^, irrigate 420 acres and produce 
annually crops worth Es, 42,000/-, 

(h) The schecu, boeides being edbomical t 
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benefit considerations, would bring about numerous 
other benefits in the form of providing^ increased 
potential for employment | opportunities for cons¬ 
tructive co-operation on an intensive scale) power 
consumer potential for eleotrlcit 7 in rural areas) 
drinking water with scope of kitohen gardening) 
and scope for rehabiltatlon purposes throu^ 
utilisation of waste and unproductive lands, 

(c) The scheme would set up a chain reaction by yielding 
an annual, return of Rs, it2,000/- (in the form of food 
production against the initial Investment of 
Rs, 25 , 000 /-), vdiioh money can be utilised again for 
further investment on an increasing scale. 

The scheme was examined in the Planning Conmisslon as 
well as in the States. The comments of the Planning Commission 
are enclosed vide Appendix IV. None of the States felt inclined 
to take up this scheme on the grounds) ttiat the scheme was not 
suited to their local conditions; and that the soheme of tube wells, 
filter points and lift irrigation from streams and rivers, already 
in vogue, vere more feasible, The replies received from 13 States 
are enclosed vide Appendix V (Serial i-JcLil). Workability of this aeheine 
was considered doubtful by them in following respects* 

(a) The yield of the well is not likely to be of the 
order indicated, 

(b) The cost of construction will be appreciably higher 
than estimated cost and not commensurate with the 
benefit derived, 

(c) The well will occupy a large amount of costly land, 
viiich may not always be available free of cost. 

(d) The well may not remain structJ&Uy stable . 

airi Iyengar had attempted construction of such wells at some 
98 places, as a relief measure in District Bajalcura, West Bengal vhere 
he had been District Magistrate, The Govemto^t of India desired the 
State Government of West Bengal to complete five of these wells, 
vhich mi^t be in, comparatively, advanced stage of excavation 
and to carry out detailed experiments. The finances for the 
purpose were offered as grants from Government of India, The 
West Bengal Government, however, did not agree even to take up 

these trials as they did not envisage any scope for the scheme 
in their State. 

At the instance of Siri Iyengar, test observations on 
two of these wells, suggested by him, were out. These tests 
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Indicated recoupe ration in "the well to be less than 400 ^gallons per 
hour for draw-down heads of the order of 10’ to 20'. The report of 
theae tests was examined by a Technical Committee of the Government 
of India, viio came to the conclusion that discharge and benefit derived 
from such wells mi^t not be commensurate with the cost of these wells. 
The report of this Committee is enclosed vide Appendix VI, 

The Ministry decided to have further experimental trial 
of this Scheme and a proto-type well of the design specified by Shii 
Iyengar was constructed In village Sultanpur in the Union Territory 
of Delhi, The excavation work was started in December, 1958, and 
completed around July, I960. 

The Ministry appointed this Committee to assess the 

performance and economics of the experimental veil and also make an 
over-all assesaemoit of the utility and scope of the scheme. The 
actual terms of reference to the Committee are as unders- 

(i) To examine technical and financial details 
covering construction, operation and maintenance 
of the Completed experimental Large-sized Kutcha 
Irrigation Well at Sultonpurj carry out test 
observations thao are considered necessary; 
verify any data considered doubtful; and assess, 
on scientific basis; 

(a) The water output of the well, 

(b) The irrigation capability of the well. 

(c) The comparative economics of the well in 
relation to other feasible schen^s for the 
area, 

(ii) To examine the various proposals and claims made 
about the cost and performance of the scheme and the 
views expressed by the State Governments and by the 
Government of India on the utility and the fdasibility 
of the scheme; and nake an over-all assessment, 

based on scientific reasoning and relevant technical data 
avall^le, of the utility and scope for the scheme in 
relation to other ground-water utilisation schemes . 

The Committee held ei^t meetings and examined the various 
claims, views and opinions about the scheme aid discussed various 
technical features and financial details. Tvd Menbers of the Committee, 
Dr. T.^. tfehta and Dr. A*K. Dutt submitted a note each to the Committee 
dealing with sone aspects of the scheme from the agricultural point 
of view. These notes are enclosed vide Appendics VII and VIII 
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respectively. The Members of the Ccmmittee also inspected the 

experimental well at Suit an pur on a nunber of occasioreand carried 

out such test observations, that were possible within the time at the 

% 

disposal of ^he Committee. 

The Committee was all along helped by the staff of Delhi 
Administration in the examination and investigations carried out 
and the test obsen/ations performed. The Assistant Irrigation 
Advisorand the Technical Assistant (Minor Irrigation) in the Ministry 
of Food & Agriculture also greatly assisted the Committee by performing 
the arduous task of maintaining hour to hour record of the performaice 
of the well for a fortni^t during the first half of December, I960, 
Technical details of construction? 

The experimental well at Sultanpur is a large conical pit 
excavated in the ground. Its top diameter at ground level is 200 
feet and bottom diameter about 30 feet. The bottom of the well is 
about 60 ft, below the ground-level. The excavated earth is deposited 
on the ground in the form of a rlng-bund around the well, The well 
occupies a total area of nearly 1^ acres, at the ground-level. The 
Inside slopes of the excavated well gradually become steeper as the 
depth increases, the initial slopes being 2 : 1, Horizontal berms 
have been provided at internals along the slopes. 

The lowest portion of the well to a depth of about 20 ft. 
goes down alinost vertically. It has partially been lined with 
boulder pitching in about half the circumference and to a height 
of about 7 ft. Work was probably stopped half way due to arrival of 
monsoon rains. 

About 10 open bores are reported to have been attempted 
at the bottom of the well, out of \hich about 5 are said to be 
functioning more satisfactorily than others. The depth of the bores 
is understood to be ranging between 100 ft. to 150 ft. 

The construction of the v^ll vns initially entrusted 
to the Central Public Works Department, However, the minimum 
tenddr received for earth work by the. C.P.W.D, vn.3 for an amount 
77.6^ higher than trie provision (of Rs. 23 , 000 /-) made in the 
estimate for this item.. The tenders were, therefore, rejected 
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and the work ves subsequently arranged to be carried out throu^ 
the agency of the Chairman of Village Development Council* 

Payments for earth vork etc, vere made throu^ running bills 
prepared on the basis of actual measurements and estimated rates. 

The excavation work has been done by manual labour, mostly 
Imported. The Coirniittee gathered that the beneficiaries did not 
participate in the excavation of the well. 

The static water table in the well was about 15 ft, below 
the ground level during the excavation work in June, 1959, Dewatering 
during excavation was carried out by a diesel engiioe pump-set, vhich 
had been purahased against the estimate and is now being used for 
operation of the well. This pump-set comprises 10 to 12 B.H.P. 
vertical type Cooper make diesel engine, and 5 " x 4" centrifugal pump 
coupled w^th the engine by means of a V-belt. Five masonry platforms 
had been built up at different elevations, for working and moving 
about the pump-sets during the excavation period. 

The original estimate of the experimental well provided 
for the construction of a pump-h^nse for the protection and operation 
of the pump-set. No such structure, however, has actmlly been 
constructed at site. The Committee gathers that perhaps the idea to 
construct the pump-house has now been dropped altogether. 

The construction of the well has taken nearly two years. 

The total quantity of earth work involved is of the order of 5 lakh 
cubic feet, of vhich, about 2 laWi cubic feet is under water 
excavation. Taking on an average, a labour rate of Rs. 2 /- per day, 
the construction of this well should require about 2 5 ,C )00 man days. 

This would mean continuous working of 50 men for 500 days. As the well 
would be located in cultivated areas, labour for construction work 
Would be available mainly in the slack seasons of agricultural activity. 
The Committee feels that the construction of a well of this type will 
not normally take less than 3 agriculture seasons, that is, a peried of 
I 5 years. 

Water courses constructed on the well have been carried on 
high embankment with a view to indvding a large area in the conmand 

of the well. In the Committee's opinion, these hi^ level channels 
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built in heavy filling will not be easy to maintain. 

Cost of constructio n; 

The oilginal estimate provided Rs, 40,000/- as the cost 
of the well. This was made up of different items as undor;- 


(i) Earth work excavation 

(ii) Installation of pumping 
set including pump-house, 

(ill) Acquisition of land 


as follows; 

(!) Excavation of well .... 

(2) Stone pitching inside the well for 
protecting the bank from land slide 

( 3 ) Grassing or turfing ..., 

( 4 ) Boring holes 

( 5 ) Installation of engine and p'-np-set 


Rs. 

Rs. 

Rs. 

23,000 

8,700 

7,500 

♦ • Rs, 

39,200 

Committee analysed 

the construction of 

Completed items is 

Rs, 

0 

0 

Rs, 

853 

Rs. 

118 

Rs. 

826 

Rs. 

5,481 

Rs. 

47,688 


The land in the case of this experimental well belonged to 
the village Community (not to individual cultivators) and was obtained 
free of co-st as a special case. In' addition to the expenditure detailed 
above, a requirement of Rs, 3^500/- has been indicated for meeting part- 
cost of water course^constructed oh the well. This vRjuld make the total 
cost of the well as Rs, 51,188/-. There ,is, however, also a pending 
claim of about Rs. 13,000/- in respect of the dewatering charges. If 
this is accepted, the cost of the well will go up to Rs. S-^QQO/-, 

It was brought to the notice of the Committee that 
occasionally .some delays had oecured in payments of bills, and it was 
suggested that the cost of the, well would have been actually lower 
if timely payments had been made, The Committee, however, is not in 
a position to say vhether these delays would have made any appreciable 
difference in the total cost and if so to vhat extent, 
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The Coimnlttee feels that the cost of digging the wells 
to the depths as envisaged under the scheme would be higjier in areas 
which have; (a) good water bearing strata, so that a heavier order 
of dewatering and under-water excavation is involved; (b) low depths 
of water table, so that amount of excavation increases; and (c) reeky 
sub-stratum below the top soil, so that the expensive item of rock^ 
blasting is involved. The Committee also feels that the cost of Isnd 
should also be included in assessing the total cost of the well because 
land to the extent of about 1^ acres may not normally be available 
free of cost. 

Technical details of operation; 

As soon as is commenced on a well, the water 

table at and in iranediate vicinity of the well starts receding. The yield 
of the well increases vith the increase of depression in the static water 
level at the v«ll and water table continues to deplete till the total 
amount of withdrawal of water fitim the well, within certain period, is balancec 
by the total amount of yield in the well during that period, Vfl.th a view 
to utilising maximum potential of the well, 9iri Iyengar envisages working 
of the well upto large draw-down heads of the order of 30 ft, to 35 ft, 

(l.e,, with depressions 30 ft to 35 ft below static water level). 

The operation of the well at such large draw-down heads 
is likely to present many difficulties in handling of the diesel engine 
punp-set. The suction limit of the pump is normally limited to about 15 ft. 
to 20 ft. only, that is the pump can depress the water level to a depth 
of 15 ft. to 20 ft. only below the surface at which it is installed. For 
initial operation of the well, the pump^set may be installed a few 
feet above the static water level. As stated earlier, the static water 
level at Sultanpur well may be taken as approximately 15 ft, below the 
ground level, on the basis of observations made during construction period 
of the well. The first stage platform for operation of the pump set on 
this well has been built at an elevation of about 12 ft, below the ground 
level. 

As the water level recedes gradually, and a depression of 
about 15 ft to 20 ft, is created, the pump set must be shifted to a 
sec end stafee platform, for further continued operation. The second 
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sta^ng has been constructed at art elevation of about 22 ft. 
below the ground level at Sultahpur well. From this staging, 
the maximum depression, that n©y be created may be of the order 
of about 24 ft, below the static water level. 

Operation of the well at a hi^er depression than this will 
necessitate shifting down both the engine and the pump to a third stage 
platform, which may be built at an elevation of about 36 ' or so below 
the ground level. If a 3 rleld of about 4^000 to 4>50^ g all ons per hour 
is assumed (as is approxinGtely indicated by the December observations 
discussed later), vben the water level in the well is a few feet below 
the third staging, it is calculated that the water level would rise 
by about 6 feet in 24 hours, in case pumping is stopped due to some 
mechanical defect or say sudden rainfall. It is evident that under 
any such, emergency, bot^the engine and the pump will have to be shifted 
up at very short notice and within very limited timd at disposal in 
order to £ ;-.ve them from drowning. This repeated up and down shifting 
along the steep slopes of the sides of the well, inhich may often be 
wet, will require ever’time a sizeable strength of labour and also 
utnost care in handling to prevent untoward happenings. 

On open wells, worked with diesel engine pump sets, normal 
practice is to construct a pump-house adjunct to the masonry steining 
of the well. This pump-house is fitted with suitable arrangement of 
belt drive and counter shafts to enable operation of the pump at 
different stagings without having to shift the diesel engine below 
the static water level. All the Members unanimously felt that such 
an arrangement was desirable in the case of kutcha irrigation well 
to facilitate its operation, vhich otherwise is very difficult and 
cumbersome. However, the construction cost of suCh a pump-house, 
in view of the deep depth and conical shape of th^ veil, is likely 
to be so hi^ that' it may make the scheme -inordinately uneconomical 
The Committee examined possibilities of using some 
alternative means for operating the well with ease and at large 
draw-down heads, but could not think of any satisfactory 
airangenent. The vertical or the submeradble pumps are usually 
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the technically sound equipment for pumping under conditions of receding 

or fluctuating water l^vel. These pxjmps, however, are very expensive in 

initial cost. Besiies, installation of the vertical pump would again 

involve construction of a very expensive structure that may be out of 

Would 

question. Submersible pumps, on the other hand, require electrical 
drive as the prime-mover. Bringing electricity to the v^ll would be a 

costly item 

The Committee also' consideied the possibility of 'installing 
the pump set on a floating raft, vrtiich would go up and down automatically 
with the water level in the well and, thus, avoid shifting of the 
pump-set'^d down along the steep and-wet slopes. This, too, however, 
was not considered satisfactory arrangemait as this would create 
strong vibrations and also result in the coupling shaft of the pump — 
set getting out of alignment quite frequently. The pump-set will, thus, 
require frequent repairs and re-adjustments, thereby increasing the cost 
of operation and rendering 8\idfcained Tunning of the pump-set, during 
the period of keen irrigation demand, almost impossible. 

Thus it seems that there may not be any alternative resource, 
but to operate the well by repeatedly shifting the pump-set up and 
down. This, however, as e:q)lainQd earlier, is not a satisfactory 
arrangement and involves risk to both men and equipment, particularly when 
the pump-set is operated'at the third ataging for fully utilising the 
potential of the well. In'view of these faats, the Conmlttee feels 
that tJjs design of the weli in question may not be convenient for a 
general use of power puraplng-at drawdown heads of high order, although 
the Conmlttee recognises the need of encouraging the use of nechanical 
power for water lifting. 

Cost of operation, water lifting and recovery from beneficiaries. 

As mentioned earlier, 10 to 12 horse power diesel engine 
has been installed for jxiwerlng the pump and lifting water. The 
observations, under actual working conditions, made during the first 
fortnight of Hm Decenber, I960, show that during this perlca, the 
pump had worked for an average of 8 hours per day. Reckoning that 
irrigation requirei- will normally be felt fo-r'about 250 days in a 
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year and i41I be operated for 8 hours per day on ttie 


aw rage, ttie total nuife-Jr of hours rm by the pua^ during a year shoulcl 
be about 2,000. On this basis, it is estimated that the amt^l cost of 


operatida amd salnterAnce of the pump-set (e»ludlng interest charts) 


will be about Rs. 8,575/-« this will be broadly made up as follcswsj- 
Biesel oillfthalf gallcAi per hour? 

1000 gallons^ Hs, 2,75 per* gallon Hs. 2,750 b/ 

Engine oil and It^ricants at one 
^llon per 16 hours working; 

123 gallons # Rs. 9/- pr gallon* Rs. 1,125/- 


Depreciation, raf^ir, over-hauling, 

,swidrle8 md adscellanedud; Rs, 2,0CX)/- 


Operating staff; 

One operator • Rs. 150/- per month } 

One Helps r-cum-Chokidar Rs. 75/** isn) Rsi 2,700/- 

Total.M Rs. 8,575/- 


(Enqui.il es duUng working of the p\imp-set in Ist fortnl^t 
of Decanber, I960,' ^ows that Oonsxmipfcion of engine oil is of 
the order of one gallon per 12 hours working. Ibis is considered 
to'be on the hi^ side and a figure of one gallon, Including 
engine oil as iall as other* Itjbricants per 16 hours working, 
hhs'been asaimiod in the above calctdations). 

If the average dlschar^ of the pumo is taken as 13,000 
gallons per hour (u*< l.c basis of actual observations made in the 
fipst fortnight of Decenhdr. I960) and interest charges are calculated 
at 4i $ on the capital investment assumed as Rs. 60,C00/-, the average 
cost of water lifting works out to Rupee one per 2,300 gallons, vhich is 
eipivalent to Rs. 9.75 nP per aero inch, 

•Op to March, 1960, Delhi Admliilstratlc»i paid all the bills for 
oilf, lubricants, consumable stores and salaries of the staff, etc. in 
conusetion with the^ operation of the pump-set. However, since Apidl, 
19.60, rtAo such bills have been paid by them. It, i's ^ gathe red/that the 
beneficiaries have sdt up a sort of managing,agency for the opelotion 
of tiie well,, Shrl„Ranli Lai, ‘ehairman, ViUagi Develo'pnent Cowcil' 

■•*.1 'family, ,own between them a laajor portion of the co.wmded 

area, is thd Chief %ecutiVe of this agency. 

Cn the basis of the total annual expenditure on ration 
as outlined above awi the IrTigation capability of the i#,ll as assumed 
later (|age%,fi) the Irrigation rate merely to difray the ope rational 
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charges of the 'well is likely to be of the oWer of Rs, 100 per acre 
which is manifold higher than those usually levied on the flow or even 
lift irrigation schemes. In ordinary course of the scheme, the 
beneficiaries will also be required in addition, to pay, in regular 
instalments, substantial amounts towards initial cost of the well. 

The experience on other irrigation schemes shows that the beneficiaries 
are not willing to pay even irrigation charges that are many times lower 
than a rate of about Rs. lOOA or so for crop acre, likely to work 
out for this .Scheme. 

It was pointed out by one of the Members that the cultivators 

in Sultanpur area were already paying about l/3rd or l/4th of the share 

of total produce on land to the other farmer. Who supplied him with water 

for irrigation. Delhi Administration, who wore asked to furnish full 

details on this point, have reported that vhen a cultivator borrows 

water from an irrigation source belonging to another culeivator, he 

pays at a ra'^e of about Ra, 2,00 to Rs. 2,50 per bigha (l/5th of an 

acre) p)er crop season to the owner in lieu of using hi^ aou!rcc and as far 

as the operation of the irrigation source is concemed, he uses his own 

drau^t animals. Although, if his labour and that of his .finals is 

evaluated in terns of money, the total cost of water lifting in such an 

arrangement may even exceea fis, lOO/- per crop acre, but he has the 

satisfaction of paying a nominal amount of only RalO/- to' Rs, 12/- p^r 

acre in cash, and of making up the rest by using his own labour and his 

own aninals, It appears douibtful if the cultivators would be. willing 
to make cash pajonsnts of the order of Rs, 100/- or so in preference 
to using their owi labour and their own bullocks for operating the 

water source. 

The •Committee, therefore, apprehends doubts if the scheme 
will be able to run on self-financing basis unless adtive and intensive 
extension measures are adopted in the form of a dri've and cultivators 
are fully educated in the use and advantages of improved agricultural 
and irrigation practices and in the desirability of releasing th^ir 
bullock power from lift irrigation acti'vity for a more exclusive use - 
on these practices. 
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Structural stability and maintenance of tho well ; 

As mentione i earlier, the well is inttnded to be operated at 
large draw-down heads, at least during the major part of its annual work¬ 
ing period. The Committee apprehends'a possibility that sustained pressure 
from a draw-down of this order may, in course of time, draw in soil particles 
and adversely affect the stability of the well. In facL, a. depression. of 
this order has always been avoided in all construction of open wells in the 
country so that the sub-strata are not disturbed and the'failure of wells is 
prevented. The Committee is of the opinion that unless the behaviour of 
the well in question is actually watched for a few seasons under the working 
conditions Contemplated in the scheme, it 'may not be possible to vouch for 
the stability of the well. 

As attempt has indeed been made already,, though not envisaged 
in the original design, to protect the sides of the bottom portion of 
by boulder pitching. The Committee feels that even this boulder pitching 
also may have a tendency to gradually sJip down and thus, require constant 
attention-. This may turn out to be expensive ajid difficult item of regular 
maintenance, 

Earth work or. the banks and the sides and also the turfing 
will require reglilar mainteryince to prolong the life of the vxjII, In 
spite of regular naintenance,, there is risk that boring at the bottom 
of'the well may, in course, of time, getchoKCd with silt and mud, 
either drawn with sub-soil water because of high depression or collected 
at the bottom due to gradual erosion (there may be some erosion even 
in spite of turfing) of the steep kutcha aiSes of the well. 

W ater output of the well; 

In the scientific ^nse, the water output of a well means 
the sustained average discharge that may be obtained from the well, .for 
days together without depletion of water level in the well to xaiworkable 
limits, during the period of keenest irrigation demand in different 
crop seasons. The water output would primarily depend on the 
yield of the well during that period, and also on the. storage capacity 
of the well. Vhen pumping is started after a spell of, closure, the 
water output will be mostly obtained from the storage; later as pumping 
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continues deliveries from the well will be contributed more and more 
by the yield of the well. 

The yield of a well varies from season to season; it 
appreciably increases during the rainy season depending upon the amount of 
rainfall and topography. The water output of the well may^ thus, vary 
from seasoh to season. 

The yield of a well also increases with draw-down head, at 
a rate, which is usually lesser than that of direct proportion; and 
depends somewhat on the design of the well. In case of tubewells, vrfien 
the draw-down increases from 2C^ to 80^ of the maximum obtainable 
depression, i.e,, vAien the draw-down increases four times, the increase 
in yield is about 2,75 times. It cannot be said with certainty, vAiether 
the same or nearly the same relationship will also hold good for kutcha 
wells of the type under consideration. 

During a spell of sustained working of the well for meeting 
keen irrigation demand, the benefit' of storage in the well is not 
likely to last beyond a few days. The maximun water output or potential of 
the well will, thus, be limited by the yield that may bo obtained by 
Working the well with the maximum draw-down possible, 

A reliable estimate of this water potential of the well Wiich 
will vary fi'om season to season, cannot be nade merely by theoretical 
projections of the results based on one or two observations of limited 
nature. In -the first instance, the maximum workable draw^down will be 
limited by -various uncertain factors, like; (a) the minimum water level in 
the well, vhich should not be depressed further in order to maintain 
adequate sub-merfeence over the foot-value of the pump and to avoic* 
lifting, of slush and mud, vhlch may chotoe the foot-valve and the 
impeller of the pump; (b) the depth or the staging up to which the 
engine and the pump can be conveniently lowered wi-thout undue risk along 
the steep and wet slopes of the well; and (c) Safety or stability of the 
well Itself, It is difficult to make an assessmcait of these factors 
unless the actual working of the well is observed during a few seasons. 

Secondly, as the diesel engine pump-set cannot r ^rmally work 
for more than 12 hours or so daily, its discharge should be nearly 
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double th5.t of the ;^11_, so that 24 hours yield of the well can be 
pumped out in 12 hours. It would mean that the water level in the 
well must all the time fluctuate. As soon as the pump is stopped, the 
water level in the \;ell would rise. The storage, thus, built up would 
again be depleted the next day \ihen pumping is resumed. Thus, the effective 
draw-down contributing to yield in the well will be less than the maximum 
draw-down attained during pumping. 

Lastly, if rate of recouperation of well is observed, 
corresponding to a particular water level and during a particular season, 
the result of such observation cannot be theoretically projected to ^ve 
a reliable forecast of yield corr^sonding to other elevations of water 
level in the same season. Moreover, as both the yield and the static 
water level vary from season to season, the result of such observation 
cannot also be applied to give a reliable yiSlc^orresponding to the same water 
level in other seasons. 

In view of the above considerations, the Committee feels that 
it is essential to make comprehensive observations, during actual working of the 
well for a few comsecutive seasons in order to fully determine on scientific 
lines the water output of the well in different seasons. 

t 

The Committee attempted to make whatever observations vrere 
possible within the short period at its .iisposal and under the working 
Conditions obtaining on the well during this period, Oie of the handicaps 
from wiich the Committee suffered was that the well remained more or less 
Completely closed for irrigation during the month of August and even later, 
it was used for irrigation sparingly. It was only since the last vfeek of 
Noveniber that a comparatively sustained spell of working for irrigation had 
obtained on the well. 

The Committee arranged to make one observation during the 
last wddk of August for the water output of the well during the monsoon 
season. For the purpose of this observation, the Committee wanted to depress 
the water level to about the actual working range, but could do no better 
than to depress the water level only bj'afew feet. Depressing of the water 
level further would have required shifting down of the pump—set and also 
created other difficulties. The shifting of the pump was risky in this 
seqson idaen there was seepage frtim the sides of the well and these were 
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wet and slippery. The Chairman of the Village Development Council 
was not willing to take the risk of t faa shifting down the pump. Moreover, 
there was no place for disposal of the pumped out 'water as there was no 
demand for 'irrigation and all fields were saturatcido The Committee's 
observations had, thus, limited scope and there were some further dj ffi- 
cultie's about i-ts interpreation as the position of static water level 
at the time of observation could not be precisely determined. Allowing 
the water in the well -fco recouperate till it reached a steady le-vel, 
could not be possible .as the ,well had to be run soon aft-er for irrigation 
of cauliflower. The static water level was reported to be at an elevation 
85 (reck ning the ground-surface as lOO), during the excavation of v^ll in 
June-,' 1959' -As the static water level fluctuates from season to season 
and from year to year, it would, not be correct to assume for it the 
same.elevation: during present observations, unless' some more confirmatory 
data vas •avail.able. 

Observations were c-onsequently made on the surrounding 
wells and these indicated that the static water level varied from 
elevation 86 to 87 on the aide of the Sultanpur v3.11age and between 82 
to 83 towaijd^ the lake... side. The iriference that could be drawn from these 
cbservatioips, was that. ,tlie static water level on the well in question 
would be some-where between elevation 82 and 87. If on the basis of 
this, inference and the obse rvations made in June, 1959 > i't is assumed 
that the static water level during, the present observations was at an 
elevation 8$, the Committee's observations pjacop t'.'.e yield of the well 
in the,monsoon season,at 2,400 gaC^-lons per hour with a drawn-down head 
of e.bout 10 ft. 

The Committee considered in addition to its own observations., 
the re.suliis of 3 setrs of observations carried out by Delhi Administration 
du?d.ng the construction of the well. The res'ults of tl:fte observatipns 
together with those of the Ccmnlttee are as under:- 

Date of observation 0 'field in gallons 0 Water le-vel of the wall during 

0 per hour 0 observations (reckoning gmund- 

0 liivsl at datum elevation 100) 

.Delhi Administration's observations 


11th & 12th Jan. I960 
(i.e, cold weather) 


1900 


Water level rose from elevation 
52.5 to 68. 
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6t?h April, i 960 
(i.e. early summer) 

6000 

Round 

about elevation 50, 

2nd July, 196 O 
(i.e, hot weather) 

1400 

Round 

about elevation 68*5* 

Committee's observation; 




29 th August, i 960 

(i.e, rainy season) 

2400 

At elevation 75*20, 


The time a.:A the seasons and also the levels of the well 
to v*iich the above observations pertain have been indicated against these 
observations. As regards the static water level during these observations, 
however, an assumption has to be made in each ease, 


IflJLth a view to collecting more observational data on water 

output under lurking conditions of the well, the Committee attempted to 

maintain for a fortnight (between 29 th Novenber, I960, and 14 th Deeember, I960) 

a Complete record of (a)' number of hour run by the pump from day to day for 

iiTigationj (b) discharge of the pump; and (c) water level fluctuations from day 
'til © 

to day in well as irrigation progresses. An extract of these observations 
is given below: 

(i) Water level at the commencemaat of the observation 

(Q .30 a.m. on 29 , 11 , 60 ): (Reckoning ground level at 100) 74*39 


(ii) Water level at close of the observations (S-30 a,m, 
on 14 . 12 . 1960 ) ,,, 

(ill) Total drop in water level in 15 days: ,,, 

(iv) Total nunber of hours run by the pump: 

(a) actually observed by the staff; 

(b) 


• • f 

IS* 


reported by pump-driver: 

(v) Total volume of water pumped out,,. 


(vi) Total volume of water contributed by storage 

on the v^ell; ,., ,,., ,,, 

(vll) Net volume reoouperated in the well: ,,, 

(vili) Avera.ge nunber of hours run per day by the pump 

(ix) Average quantity of water pumped out per day ... 

(x) Average discharge of the pump per hour , 

(od) Average yield of the well per hour (item vii 

divided by 24 X 15 ) ... ... 


90 


,,, 66 , tffi 

... 7.91 

l26. hours 

16,22,000 
gallons or 
72 acre inches, 

2,20,000 

14 , 02,000 

8-2/5 hours, 

1,08,000 gallons 
or 4.8 per acre inches 

12,000 gallons 
3,900 gallons 


The above observations reveal that vbile the pump had been lifting 
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water on an average rate of a little less than 5 acre inches per day, water 
level in the pump had steadily been receding daily and in 15 days had gone 
(fown by 7*91 ^t. At the close of the observations, the masdunum draw down 
attained d^i^iug pianplng was of the order of 2 l ft, (reckoning static water 
level at elevation 85 ) and the water level had still been rececjing \ 4 iile 
pumping at an average rate of about 1,08,000 gallons per day ( 2 A hours). 

It may be inferred from these observations that the total yield in 24 
hours of the well, when attaining the maximum draw-down of 21 ft. during 
pumping, is less than 1,08,000 gallons, which is the total quantity pumped 
out during the corresponding period of 24 hours. It means that the yield 
in the well at a dravr-down of this order is less than 4,500 gallons 
per hour. On this basis, the raaxiraum yield that may be obtained at a 
maximum draw-doiNn of the order of 30 ft, to 35 ft. could perhaps be 
set at 6,0C*' gallons per hoqr. However, to utilise a yield of this 
order, tnc engine and the pump will have to be lowered to the 3 rd staging 
and its sustained running will have to be assured for at least 12 hours 
and even more p^r day. This had not so far been possible till the end 
of Gonmittee's observations. 

1* I’.io basis of observations so far made, the Committee 
feels that the effective water output of the iwell, accounting for the 
yield as well as storage provided by it, may be taken as in the range 
of 4 to 6 acre 3 .nch, per day (24 hours) for the rabi reason. It means 
that the sustained quantity of water that may bc extracted from the 
well, every 24 hours, -during the rabi season, is in the range of 4 to 6 
acre-inches, irrespective of vhether it is obtained by working the high 

capacity^ piimp or two pumps for a few hours only, or a low caf^city pump 

« 

for a much longer period. Ch an average, the water output may be taKsn 
as about 5 acre inch -per day for this season. For getting more precise 
value of the water output for the rabi as well as early and late Idiarif 
seasons, the Committee is of the view that contini^d set of observations 
should be taken for a few consecutive seasons covering the actual working 
of the well during the entire period in each season. 

Irrigation cap a bility of the well : 

The arwa irrigated on this well as also on, other wells in the 
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vicinity was discussed vdth the Revenue Officer and staff >f the Delhi 
Administration, It was indicated that the well irrigated aboyt 28 
acres during rabi 1959-60. It is also gathered that tb® well irrigated 
about 27 acres during kharif, including Zaid Wiarif orrjps like tfmatos, 
chillies, brin^als and early cauliflower etc. It Is alv revealsd 
that the area brought under irrigation is not entirely new as some area 
under the command war receiving irrigation water from an adjoining 
masonry well, whose rabi irrigation has consequently dropped fwm about 
14 acres to 4 acres, during rabi 1959-60« 

The irrigation pe rfomance of an irrigation souree^ thou^ 
primarily a function of the water output, also depends sonslderebly ^n 
external factors, such as (a) cropping pattern adopted; (b)land prsparatlfn 
and nethods and practices employed for field applieatlai of water; (c) 
systems and practices adopted for distribution #f water; (d) use of 
fertilizers and other Impnaved agricultural practises and techniques; 

(e) amount and distribution of rainfall; and (f) soil and other tlimatlc 
conditions. These factors influence the area irrigated In three ways; 

(i) by making comparatively more or less intensive use of the source 
around the year; (ii) by affecting the water losses in the distribution 
system and in the field; and (iii) by affecting consumptive requirements 
of crops. 

To some extent the above factors may Influenced by the nature 
of the irrigation source in as much as a larger irrigation source commanding 
a larger area may provide somewhat better scope for effecting improved 
irrigation and agricultural practices. However, the enterprising nature of 
the farmers and the assistance and e'ducation provided by Extension and other 
similar organisation or services play a major rolii in contributing towards 
the above factors. 

As these factors may thus vary widely from place to place and 
year to year and are not amenable to precise asses smait, the irr*igation 
potential or capability of irrigation works is usually forecast, taking 
into account the water potential of the source and on the basis of certain 
accepted average norms and practices as deduced from earlier irrigation 
experience in similar canals in Uttar Pradesh, the irrigation 
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potential is worked out on the baais of : (a) the average depth per 
watering; and (b) the maximum jfcriod dviring which one watering must be 
given to the principal crop or crops to be irrigated during the fasal . 

The average depths per watering at the outlet head are taken as; 

Rabi ... ... 5^" 

Sugarcane.. ... 6|" 

Rice .7^'' 

The maximum period during which one watering must be given 
in rabi or sugarcane is usually found to vary between 6 weeks to 8 wreeks, 
for the conditions obtaining in Uttar Pradesh. The maximum period 
of rice is taken as weeks. 

In a note on the economics of tubewells worked out by the 
Planning Commission in 1954, it is indicated that the average irrigation done 

by a tubewcll in Western Uttar Pradesh may be taken as under:- 


Rabi ... 

... 240 

Sugarcane ... 

... 120 

Other Kharif. * 

t • • 


Total L^Q 


The same note further mentions that the same pattern would be 
applicable to titewells in the Punjab. The discharge of tubewells 
considered in this note is of the order of 33,000 gallons per hour for 
sustained, round the clock, working during the period of keen demand. 

In the context of Sultanpur area, it was suggested to the 

Committee that the irrigation requirements might be worked out on the 
basis of two alternative cropping patterns as under; 

(i) Wheat - legumes or other fodder crops - early cauliflower, 
(ii) Wheat - legune fodder - maize. 

It was further suggested to the Coimdttee on the basis of earlier 
experience, for similar conditions as obtaining in Sultanpur area that the 
following irrigation requirements be different crops! 

(a) For early Idiarif from April to June; 

2" irrigation every tenth day. 

(b) Late kharif (early cauliflower etc.) July to October, 

Total irrigation 12" excluding rain with the masimum 

dry period of 12 days between two consecutive irrigationSr. 
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(c) Rabi irrigation requirement: 3"-..every month. 

On the basis of these considerations, it is vorked out that if 

the water output of an irrigation source is one acre inch per day during all 

the seasons, it should be able to irrigate as under: 

(i) Rabi (Wheat) 10-acres 

(ii) Early kharif 5 acres 

(iii) Later Wiarif 6 acres, , 

It would, thus, follow that if the average water output of the 

■vgell is taken as 5 acre-inches per day during the rabi p)eriod^ as is indicated 
by the observations carried out on the Sultanpur well, hitherto, its 
irrigation potential for the rabi season nfiy be taken as 50 acres. The Gominlttee 
has as yet no reliable data or observations under working condition, for the 
water output of the well during other .seasons,' but the Committee feels that 
thst as a rough approximation on the basis of whatever infonnation, so far 
gathered, the total irrigation potential of the well may be taken as of the 
order of 100 acres. 

Comparative economics of the well in relation to othjr feasible schemes :? 
for Sultanpur area : 

According to the normal practice, economics of all irrigation 
schemes is assessed on 'the basis of the cost and direct benefit considerations. 

The two Important factors to be considered from this point of view are: 

(a) capital costj and (b) irrigation capability of the scheme. 

It had been suggested to the Goimilttee that the economics of 
the scheme may be assessed on 'the basis of agricultural production. Althou^ 
the Committee realises that the real benefit that accrues from an irrigation 
scheme and its ultimate objective is agricultural production, it feels that 
agricultural production on the area commanded by the well is not likely to be 
correct guide of the nerits of the scheme because of numerous other factors 
involved likej use of improved irrigation practices, agricultural techniques, 
fertilizers, manures, seeds; enterprising nature of the ih.rmersj and assistance 
and education provided by extension and other similar organisations or 
services. In fact, vhen well planned and controlled use is made of these 
items Influencing agricultural production, along with that of water 
pro-vided by the irrigation source, the benefits from individual items do 
not nerely add up but multiply. The enhanced resultant production in such 
a case reflects the merits of a coordinated ("Package") Programme in 
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Agriculture, and it will not be proper to attribute the extra benefit on 
account of this integrated programme to any one of the individual Items, 

The Committee does not favour the view that the entire increase in 
agricultural production may be attributed to the well or to the 
irrigation water from it. 

In the opinion of the Committee, the other technically feasible 
schemes for the area that nay be considered for comparison are (a) open 

masonry wells with pervious lining, (b) open masonry wells with Inpervious 

and bottom / \ ^ . -.m 

lining bored to augment the supplies; and (c; tubewells, 

* 

There are already quite a few well's of the type (a) and (b) 
in the vicinity of the experimental well. It is gathered that the cost 
of these wells usually varies between Rs. 3>C00/- to Rs, 5,000/~ though, 
in some cases, it is reported to have been even much higher. 

Discharge obseirvations v«re made on a few wells fitted vdth 
persian wheels and operated by bullocks. These observations indicate 
the water output on these wells to be of the order of about 0,35 to 0.5 
acre inches per day. On. this basis and in accordance with irrigation 
requirement described earlier, the irrigation cafBbility of these wells 
should be about 7 to 10 acres. 

The Committee examined the irrigation performance of 
a few wells of this type on the basis of Patwari's record. Excluding 
recent constructions, the .veils of this type irrigate about 3 acres of 
rabl and 2 acres of Kharif. The lower order of actual irrigation 
performance on these wells may be due to such reasons as : (a) Irrigation 
is limited by the cultivators holdings vhich may be very small; (b) It 
may not be possible for bullock power to cariy out sustained running of the 
wells as the bullocks may require rest after a few days' working and 
(c) Irrigation and other agricultural practices adopted may be of 
inferior order and (d) No extension efforts of the order provided on 
Sultanpur Katcha V&l have been made available. 

There are also some wells in the vicinity of the experimental 
well, v^ich are operated by camels and also few others vhich are fitted 
with diesel engine pump-sets'. Observations made on one of the wells of 
the fomner type (belonging to 9iri Indraj) indicated that the per^an 
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wheel operated by camels was able to give a discharge of about 3>000 
gallons per hour* If such a well was operated for 8 hours a day, effective 
output Should be one acre-inch per day.. Observations were also made on 

2 wells fitted with diesel engine pump-setsChe well belonging to 9:ri Ram 
Phal (given on lease to Shri Ghandu Lai) the discharge of the pump was 

of the order of. 4^000 gallons per hour and the pump-set was operated 
Continuously for 10 hours a day. Water level during Idnc pumping went 
down from 14 ft below -ttie ground level to 28 ft, below the ground level, 

but the next morning., water level again recouperated fully. On the other 

* 

well owned by Shri Bhole, the discharge of the puirp was of the order of 
4,500 gallons per hour. However, one hour’s running of the pump depressed 
the water level from 28 ft. below the ground-^-evel to 44 ft. below the 
ground-level and the pumping had to be suspended for a period of about 

3 hours to allow it to reconperate fully. This well was being run for 
a total of' 3 hours during a day. 

As regards possibilities of tubewells, it was brou^t to 
the notice of the Committee that a few years back a tubewell was tried in 
Chhat-tarpur "village, but was not found to be successful. The Commit-tee 
feels that since the trial of this tubewell, there has been considerable 
improvement in the construction technique, equipment and' design of tubewells. 
With the availability of reverse circulation rotary rigs, it is now possible 
to construct tubewells, of much larger diameter, "viiich can draw comparable 
supplies with depressions of smaller order. In view of these developments, 
it is quite likely that tubewells n©y now turn out to be successful in this 

I • 

area, if an attempt is made to drill large-sized ( 27 ") bores by neans of 
reverse circulation rotary rigs and "bo equip these bores -,d.th slotted tubes 
with gravel-pack filters, Tubewells of this type have been successfully 
constructed in Uttar Pradesh and Punjab during recent years, in tracts 
which were formerly considered unsuitable for tubewells. 

Exploratory Tubewells Organisation of the Go-vernment of India 
had drilled a pilot hole during 1959 in Chhattarpur basin. On the basis of 
this pilot bore a discharge availability of about 10,000 to 12,000 gallons 
per hour is indicated in Chattarpur basin. As a result of similar pilot 
bores carried out in other areas of Delhi Territory, Government of India have 

p. 23 




- 23- 

alreacJy prepared a achenie for the ccnstruction of 25 tubewells in Delhi 

Territory* The proposal includes construction of 5 tubewells in the 

area under consideration. It was intended to entrust, the tubewells completed 

under the scheme to co-operative societies for their maintenance and 

operation, and to treat the construction cost of the tubewells as loan 

to the societies. The implementation of the scheme has been pending for 
want of organisation of such societies,- 

The cost of the tube well under the scheme is likely to 
range between Rs, 30,000/- to Rs. 40,000/-. With the sustained 

discharge availability of 10,000 to 12,000 gallons per hour for a tubewells 
in the area under consideration, it nay be expected to have an irrigation 

capability of about 200 acres. 

From consicfcration of cost benefit ratio, it would thus, 
appear, that a scheme of tubewells may be nearly 3 times no re economical 
thah the other schemes. The scheme of large-sized kutcha irrigation 
wells and that of large number of ordinary masonry wells, are likely 
to have more or less a comparable case, although observations made 
on some open wells fitted with diesel engine indicate a more favourable 
cost benefit ratio. 

Apart from cost and direct benefit considerations, there 
are also other factors likes type of external power used for lifting 
water; cost of water lifting; convenience of operation; release of 
cultivators' bullock power as a consequents of the scheme for more 
intensive use oA improved agricultural and irrigation practices; 
comparative adaptability of the scheme to the more oonveni^t use 
of fertilizers and other improved agricultural techrijae^ nature of the 
scheme in regard to employment potential; nature of arrangements for 
maintenance and operation to which the scheme may be amenable; and 
the socio-economic impact of the scheme on the village community in 
general; etc. etc., which have a bearing on assessing the indirect 
effects and benefits of the scheme. It is difficult to make a precise 
assessment of these benefits, because most of these depend upon the 
intensity and efficiency of extension efforts made among the farmers 
and their response and ability in getting together the resources needed to 
bring about the nost. profitable utilisation of these resources, including 
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irrigation. Yet, however, the consideration of these benefits cannot 
entirely be ignored in an assessment of comparative economics. It is 
possible that in scarcity areas, which suffer from deficiency of water 
resulting in low level of crop production, a larger irrigation source 
commanding a larger area may be more likely to inspire the courage and 
confidence in a large number of cultivators. From its very appearance, 

such a source may appeal to cultivators as a bigger resource than an 

a 

equivalent of number of ordinary surface wells and may, thus, under 
properly organised drive of extension measures, be expected to dead and 
activate the farmers, as a group, to invest money in development of 
resources, vrtiereas, they might be shy to do so, if the source comprised 
a number of small wells depending on individual enterprise. 

Moreover, a schane with larger water output and larger commanded 

area is al so likely to offer better scope for efficient utilisation of other 
tools of agricultural production, like: improved seeds, fertilizers, improved 

implements and better techniques and methods of field preparation and 
agricultural operations. 

From these considerations, the scheme of lar^-sized kutcha 

well may be considered to have more merit than the scheme of ordinary small 
masonry wells; although the merit of the large-sized kutcha irrigation well 
in regard to ojierational convenience at high depressions and structural 
stability is yet to be established. Tubewells, however, have a definite 

advantage over large-sized kutcha well for vhile they combine all the benefits 
of a large-size source, they have the additional advantages of: (a) Convenience 
of oj)eration even with larger depression; (b) much less requirement of land 
and (c) greater structural stability. 

It may, thus, be concluded that tubewells, if they can 
successfully be constructed in that area, will comprise the most economical 
and desireable scheme from all considerations. In Committee's opinion the 
scheme of tubewells already prepared, should be given priority in the 
development of area. It is gathered that implementation of this scheme 
has been pending as it is not being possible to organise cooperative of 
beneficiaries for maintenance and operation of the completed tubewells. 

The Committee recommends that a pilot production tubowell may.be got 
constructed in the area at Government expense, throu^ the Central 
Exploratory Tubewell Organisation as early as possible, 
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If, however, after proper trials, tubewell irrigation is 
found unsuccessful, and stability of the Kutcha well of the type in qvestion, 
is establidied after a few years of actual ope ration,the famers in the 
area may be prepared to invest on the kutoha well even though the «ost of 
construction, and irrigation may be much higher than irrigation resonr'oes 
of equal size in more favourable areas. 

Claims, views and opinions abovft different aspects of the scheme. 

The original note and the supplementary notes (Appendices 

I, II and III) submitted by the sponsors of the scheme ii:e.de certain 

claims about the cost, performance and a few other aspects of the scheme. 

The scheme was examined by the Planning Conmission and the State Goi^mments 

who offered their comments (Appendices IV St V) on various aspects. The 

results of two test observations made in West Bengal were examined by the 

previous Technical Committee v*io reached at certain conclusions in their 

report (Appendix VI), Two Members of the present Committee have also 

submitted notes (Appendices VII and VIII) giving their views on some aspects 

of this scheme from the agriculture point of view. 

All these views and opinions expressed in fa'’our‘and 

% 

against of the scheme mainly cover aspects, that are discussed serially 
in the following paragraphs. The views of this Committee, who examined 
these aspects in detail are also givenr 

(i) Construction co 5 t> In the initial note orf^cheme, the total 
construction cost, including that of the pump-set was stated to be 
Rs. 15,000/- to Rs. 16,000/-. The supplementary note indicated the 
cost as Rs. 25,000/-, The Planning Commission, in their comments on 
the scheme, ccnsidered this amount to be on the low side. Government 

f 

of Andhra Pradesh estimated uhe cost as Rs. 53 , 000 /-, and Boinbay 
Government as high as Rs, 75 ^ 000 /-, Governments of Uttar Pradesh and 
Kerala considered the estimates as very much on the lov^r side. 

Ch the basis of Sultanpur experience, the cost of the well 
is not likely to be less than Rs. 60 , 000 /- vhen cost of pump-house is 
excluded and sub-soil strata arLd,.water table conditions are favourable 
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bo construction. Cost is likely to exceed considerably in areas with: (a) 

5 ood water bearing strata; (b) low depths of water table} and (c) rocky 
sub-stratt below the top soil. 

(ii) Discharge of the well ; The original contention was that the v»ll 
)f the proposed design would yield the discharge of 1 to 2 cusecs, i.e. 
about 22,500 gallons per hour to 45,000 gallons per hour. The Planning 
Comndssion considered this expectation to be prima facie . on the high side. 

Most of the States were doiiitful if sub-soil water supply, to this extent vould be 
available, Andhra Pradesh estimated a discharge of only 5;000 gallons per 
hour from such wells. Test observations carried out on 2 completed wells in 
District Bankura, West Bengal indicated recoups ration to be less than 
400 gallons per hour for a draw-down of 10 ft, to 20 ft, 

A Technical Committee, which examined the test observations 
of West Bengal came to the conclusion that veils of the type envisaged under 
the scheme may not be expected to give a discharge of more than 1,500 to 
2,000 gallons per hour. That Conmittee, however, had not taken into account 
the effect of deep borings provided in the bottom of the well as the scheme 
of £hil Iyengar, vhich was examined by that Committee, had never contemplated 
use of such borings. 

On the basis of Sultanpur observations, the yield of the 
well is likely to be in the range of 2,000 gallons to 6,0u0 gallcjns per 
hour varying according to the draw^down heads and seasons. Taking into 
account the storage of the v®ll, the effective water output of the Sultanpur 
well nay be reckoned as 4~acre—inches to 6 acre—inches per day. It has not 
been possible to observe as to how much flischarge is provided by the deep 
borings and how much by the rest of the percolation area. 

(iii) Structural stability: The Planning Commission expressed doubts 

as to the stability of such large-sized v^ll3, vhich were, in their opinion, 
likely to give way or collapse in course of tine. States of Assam and Kerala 
also expressed similar doubts. The Technical Committee, who had examined the 
scheme earlier stated in their report "thei« are chances that in due course 
that sone silting may take place in the bottom of the well with the result 
that the recoupe ration in the well may further reduce" 
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This Canmittee feels that It is not possible to vouch 
for the stability of the >ell unless its behaviour is watched for a few 
seasons under the actual working corriitions, 

(iv) AvailablHtv of land, free of cost : 

Pianning Comniission and some of the State Governments 
Considered it doubtful if about 1^ acres of land required for construction 
of the well w^uld be available, free of cost, in every case. Even in 
the case of Sultanpur experimental well, the land utilised for the 
construction of the well was not denated free by the beneficiaries but 
was part of the "Village Shamlat" land. Favourably situated bhamlat' land 
for conmanding an irrigated area of the order of 100 acres may not alvhys 
be available and the Committee is doubtful if land for these wells can 
always be obtained free of cost, 

(v) Scope and ubiUtv ; 

All the State Governments have expressed the view that the 
scheme is either not at all suited to the conditions obtaining in their 
States, or the scope very limited on account of one or more of the 
following reasons: 

(a) Sub-soil water availability is poor, 

(b) Sub-soil water tabde is very low, 

(c) Sub-stmta consist of rock, 

(d) Tube wells are more feasible schemes for alluvial 

regions where water availability is good, 

(e) Filter points are very economical in coastal areas 

where water is available at shallow depths. 

(f) Lift irrigation from rivers and streams is more economical 

and feasible. 

The Committee agree^with these views. 

(vi) High charges for irrigatio n water supplyj. 

The Planning Commission have expressed the view that cost of 
irrigation under the scheme w^uld be much hi^er than from flow irrigation 
and as past experience has shown, cultivators may be aderse to pay such 
hi#r cost. State of Rajasthan have also expressed similar views. 

According to the Committee's analysis, the irrigation 
Charges work out to about Rs. lOO/- per crop acre for working the 
scheme on no loss no profit basis. In view of past experience on 
tubewells and other lift irrigation schemes, it i s indeed doubtful if 
cultivators would be agreeable to pay such high rates. 
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(vii) Chain re-action; 

It has been contended that the soheme wovild set up a 
ohain re-action by yielding an annual return of Rs, 42 , 000 /- against 
the initial cost of the scheme of Rs. 25.^000/- and recurring cost of Rs. 
8000/-, and by utilising this return for further Investment on an in- 
ocreasing scale. Planning Commission held the view that '' pritna facie 
it is considered that it would be a great achievemaat if the actual 

Cost of service could be recovered from, the cultivators,- It is most 
unlikely that any surplus re-venue would result for re-investment so as 

to make a chain reaction". 

It appears from the perusal of supplementary note on the 
scheme dated 2nd June, 1956 (Appendix II) that the annual return of 
Rs. 42 , 000 /- had been worked out on the basis that irrigation capability 
of the scheme Would be 420 acres, The irrigation capability of the 
SuLtanpur well, however, is assessed to be about IPO acres. The cost 
of the well is also in the neighbourhood of Rs, 60,^00/- and not Rs. 
25 , 000 /- a The recurring cost of operation, excluding interest cha.rges 

is of the order of Rs. 9^000/-. 

In view of the above facts, the Committee feels that 
when the beneficiaries associated with this scheiie, are called upon to 
pay back the loan assistance initially sanctioned by the Government to 
meet the construction cost of the well, it will be very difficult for them 
even to pay the irrigation charges for running and operation of the scheme 
The Committee do not, therefore, see any prospects of the "Chain reaction" 
being set up. 

(viii) Indirect advantages of the scheme; 

It has been suggested that as the scheme of large-sized 

kutbha irrigation well caters for hi^er order of supplies, it will have 
irdirect advantages as mentioned under, in comparison with the scheme 
of ordinary masonry veils; 

(a) Providing increased opportunities for constructive 
Co-operation on an intensive rcale in regard to 
various ggiLcultural activities, marketing, etc., 
resulting in mutual sharing of benefits, 

(b) Inspiring courage and confidence and encouraging 
activity of cultivators, as a group. 
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(c) Greater adaptability to Ixvtroducing of diverse 
and intensive cropping pattern and use of imprcved 
agricultural practices and implements, 

(d) Saving in lifting Costs due to larger order of supplies, 

(e ) Release of drau^t animals for other agricultural 
operations. 

(f) Saving of water losses in distribution. 

The Committee agrees with this view, but geels that 
these advantages will eqmlly apply to a scheme of tubewella or lift 
irrigation from rivers and streams. The merit of kutcha veil is, 
therefore, not hi^er than these schemes vherever they are feasible. 
Another indirect advantage that has been suggested is 
that the scheme will ere ate increased potential for employment during 
construction. In the Committee's opinion this advantage is consicfcrably 

off-set by the fact that the earth work involved in construction 
of the large-siaed well is of difficult nature. More(3%r, even the 

scheme of small wellg, depending entirely on the local talent will also 
provide potential for employment. 

Overall scone and utility of the scheme ; 

The Comittee feels that although the scheme of large- 
sized kutcha irrigation wells may be regarded to have some indirect 
economic merit as compared to the scheme of small veils, the over-all 

scope and utility of this scheme is very limited because of the various 
factors and consideration, vhich are discussed as under; 

(a) Geological and sub-soil water ta ble consldd-ratjons; 

The scheme envisages construction of wells as deep as 
50 ft, to 60 ft. Constructicn of veils to this depth vculd be extremely 
difficult in the alluvial areas vhere ground-water flow is good. 

Moreover, tubewells are generally feasible in such areas and the 
scheme of large-wells cannot be expected to comp ete with that of 
tubewells, in areas vhere latter are feasible. These considerations 
would, thus, rule out the possibility of the scheme in bulk of areas 
in Punjab, Uttar.Pradesh, Bihar,and quite nany areas svsn, in Assam 
West Bengcil, Andhra Pradesh, Madras, Gujarat, Madhya Pradesh and 
Raja sthan. 
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Thescheme Is also not feasit-le for areas with deep sub¬ 
soil water table. Increased cost of excavation in siKsh areas will make 
the scheme inordinately expensive. Quite a large nuntier of areas, 
particularly in Rajasthan, ani also in Punjab, Uttar Pradesh and many other 
States wDuld, thus, be excluded from the .purview of scope for this 
type of scheme. 

There-is little chance of the scheme being successful in 
Deccan trap and' other areas^ which are under-laid with rocky sub¬ 
stratum within a few feet depth. This consideration would severely 
restrict the scope of the scheme in the State of Mysore, Madhya Pradedi, 

Andhra Pradesh, Saurashtra, North Bihar and in many areas of other States, 

e. 

The scheme has also bleak, prospects in latrite and clayey 

K 

soils, which have very poor ground-water availability. The discouraging response 

that "the scheme has received' in West Bengal supports this fact. Large 

ni^ areas in the country would be ruled out from 1916 scope of the scheme 
n 

on this account. 

The 'views expressed by the 'various State Governments on the 
feasibility of the scheme with due regard to their local geological and 
sub-Woil water Conditions support these conclusions. 

It would, thus, appear that the scope of this scheme, on these 
considerations, is limited to some isolated pockets of areas in the country, 
which may have conditions different from any of these mentioned above. Even 
in such limited'areas, the economic feasibility or advisebility for undertaking 
this scheme would only occur v^-ien all attempts, on sound engineering lines, 
to instal tubewells have failed. Even tubewells of smaller sizes or open- 
cum-tubewels of the cavity type, if successful, in such areas would be more 
economical k than, and therefore be given priority over, the scheme under 
consideration. 

''b) Hi^ cost of and difficult construction and oper ation of the well. 

The cost of construction as well as operation of a kutcha 
well of the type under consideration is very hi^. Construction also involves 
difficult item of under-Water excavation and dewatering, Operation is alac 
difficult and cumbersome as it needs repeated shifting up and down of both 
the engine and the pump along steep, v^t and slippery sides of the -^11. 
Running of the engine and pump will always need more attention of an 
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experienced ffle<5hanlc-cuRM!>perator, than may nom&Uy be 
adequate for a stationary pump-set. 

The Committee feels that though the well of the 
proposed design being a larger irrigation source may have some 
appeal for the cultivators in the scarcity areas deprived of 
benefits of canals and tubewell irrigation, yet it is not 
likely to be popular, in view of the reasons stated above, Its 
running on self-financing basis will not be possible unless 
great extension effort is put in to •. introduce intensive cropping 
pattern and produce cash crops «f vegetables at economic 
costs by making best use of improved seeds, fertilizers and 
other better techniques of agriculture and irrigation. In 
the Committee's opinion, the scheme is likely to have-little 
scope in areas located away from the cities vheie there may be 
no ready and favourable market for cash crops of vegetables. 

(c) Satisfactoiy arrangement for execution and 
operation of the scheme: 

Construction and operation of wells of the sizes and 
dimensions envisaged, by private individuals, is out of question, 
6n the other hand, experience on State tubewells and other 
State lift irilgatiai schemes indicates that the execution 
and the running of uhis scheme as a State enterprise may be 
highly unremunerative. The Crnunittee feels, on the b 9 ,sis of 
past experience, that it would not be possible for the Government 
to impose an irrigation tariff that may be adequate to defray 
the cost of operation ana maintenance of this scheme and 
interest charges on the capital investment. 

Thus, the only agency that may be considered for 
entrusting the execution, maintenance and operation of this 

type of 
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scheme is the co-operative of beneficiaries. The Committee gathered that 
no co-operative of beneficiaries had been comir^, forward to take up th« 
scheme of tubewells, that, as mentioned earlier, had been prepared for 
areas in Delhi including Mehrauli area in question. This scheme had been 
prepared on the basis that it would be run by the co-operative of 
beneficiaries and that the cost of construction of the tubewell would 
be treated as Loan against the, beneficiaries. 

The Committee, however, recognizes that the organisation of 
co-operatives in the field of minor irrigation would be- de 3 iia.ble and 
appreciates the attempt a-that are being made to encourage such co-operatives 
for the maintenance of old irrigation woiics like tanks, kuhls and small 
channels, etc., that originally belonged to Zamindars or Jagirdars and 
also for distribution of supplies on existing irrigation worics. In the 
Committee's opinion, vhere-ver the cultivators form co-oparatives and are 

willing to uhderbake construction and the responsibility for operation 
of the large-sized wells in question' after due consideration of its merits 
and demerits, they nay be .encouraged by Government through financial 
assistance, technical guidance and extension service. 





APFm)IX I. 


ORIGmL SGIEME SUBMIYTSt) XO THE HtlME MINISTSBIN MIY. 1956. 

Note regarding the import from abroad of a million tons of rice 
and a million tons of wheat as buffer stocks - the possibility 
of steeping up internal prodiioj^ion of foodgrains to the same 
amount annually beginning with the year 1956-57 - such production 
being . and above the increases of foodgrain production 
scheduldd under the Second Five Year Plan, 


The target for food grains production laid down in the First Five 
Year Plan has been apparently achieved. In spite of it, recent statements 
in the Lok Sabha by the Minister for Food & Agriculture indicate that 
Government is obliged to negotiate fora buffer stock from foreign sources 
equivalent to a million tons each of rice and wheat per annum with 
Immediate effect. It was also stated that the tranaaction may have to be 
on a contract basis for a period of some years, 

2, Taking landed costs'of rice and whe%t at Rs,500 and Rs.400 per ton 
respectively, this means a diversion of foreign exchmge to the tune of 
approximately 90 crores of rupees per annum on purchase of foodgrains, 

As this position has developed at the fend of the First Five Year Plan 
period, it may continue to he a recurring drain on foreign exchange for 
some years to come, ^en allowing for impletsigitation of targets of the 
Second Five Year Plan, 

3, In his article in the All’*India Congress Committee Economic Review 
dated 1,4,1 6 B 6 Sri Sriman Narain has expressed his justified anxiety 
that »th poor hardly seem to have got any tangible benefits from the 
existing Plan, even in the Community Project iVreas, While the rich se^n 
to be getting richer”. This is the position even though national income 
has gone up by 10^ within the First Five Year Plan period, 

4, The incidence of this poverty is more actually felt in fural areas. 
Besides, increase 61 wealth in other hands - as shown ly the total increase 

in national income - relative reduces the quantum of foodgrains available 
to poorer people while it increases the price of such foodgrains through 
moriret activities controlled by more affluent persons. 

6, The need for buffer stocks is, therefore, likely to last for some 
years for tonin;'; priced and for supplenenting natural or artificial 
shortages. 

6, The need for rajLically improving the condition of Ute jqa poorer 
sections, the bulk of whom live in the villat^es, as a stabiliaing factor iu 
the internal econogy of the country, is evenVmore vitol, though in its 
present context is uay not appear to be as “iir pressing as the urgent 
acquisition of abuffer stock. 

7, The import of 2 oillion tons of foodgrains entails a foreign exchange 
of nearly R3,90 crares every year. If this can be saved ly a special effort 
to step up internal production to the extent of. 2 oillion tons suppleuental 
to the increase conteaplateci in the Second Five! Yew: Plan, valuable foreign 
exckmge to a corresponding extent could W utri-ised to better pui^joae than 
in purchaBinii; frog outside what could be produced locally, 'i^e sooner this 
is aone^ the greater the saving, though it is realised that for the present 
year import seems inevitable. The question is how soon can such import be 
obviated. It seems possible to achieve this extra production within a year. 

8, Furthermore, such production may, he planned as a. development work in 
backward agricultural areas, highly suscestible t o loss of crops due to 
vagaries of rainfall. Such areas are a constant financial burden to State 
and Centre, Their development is, therefore, all the more economically 
adventageous, It makes the poor a little richer. 

9, The v/est BengaA Government Report on the "Relief of distress in the 
Stote*~?roa January to July 1^5** motions a deficit of nearly million tons 
of rice valued at approximately 68 crores rupees between the 19^4-55 crop 
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and the earlier crop of 1953-54., jt attritmes loss to natural calanity, 
nanely,. flhod ±n soae and fauine in other parts. It says " Itaproved seeds, ferti- 
liaer, labour and all aids to a{^;riculture where availahle - only Nature *8 assis¬ 
tance was lacking;. Gove optiauta natural conditions, there was no reason why 

f roduction should not have reached previous year's level". Elsewhere,it oentiona 
hat '’Lrietenrological iabalance is the aost iaportant single factor which under- 
nines ap,ricultural efficiency in k/est ilemtal. lna(leq,Txate and ill-spaced fall of 
rain will briry; about }3ear-deB6rt conditions in parts of Bankura and North 
MtdnaporeS 

10, These two districts theaselves accounted for a fall in production of -oarly 
6 lahhs tons cf rice. The loss to the people was about 28 crores of rupees in 
a single year end ail for lack of tiuely rain only. The resultant ir^overishuert 
c£ the countryside can be inagined. Relief oeasures cost Govenaent over 4 or ores 
\of rupees, 

11, As tmeven rains reduced hie yield of rise in the State of rfest Bengal by . 
as nuch as oillion totis in a single year, then either norual rainfall or 
due conservation or suiiply of water for irrigation should in itself suffice 
to step up production by an amount lost by drought. 

12, Published figures of increase in yield due to the Japanese oethod of culti¬ 
vation show 12,7 gaunda cf rice per acre for Jest Bengal as t he extra yield, 

13, Irrigation is estimated to increase the average yield of rice hy 5 to 9 
oaunds per acre, as shown in the D.V.C, and the KangSiiv’ati Reservoir ihroject 
estimtea respectively, v/inter crops are estiaated by then to yield 12 to 15 
daunds cf wheat iier acre when properly irrigated. 

14, Whore land can be assured of irrigation both for ”Kbarif” and for’Rabi** 
cultivation, the hbdve .pistines the hope ynkt increaseci yieiu per acre liay ~ 
amount to 1 ton of foodgrain per year, 

15, Priiee Competition yields in India Crop Coapetititions have figures as hi^^ 
as 90 maunds of rice per acre, and 70 maunds of wheat per acre. If irrigation 
is ensured thnou^^hout the cultivating seasons of both ’iQiarif onh the. 

achievement of an extra yield of a ton of gpa foodgrain per acre per year is ,' 
therefore, quite a practical proposition. 

10, In considcri-g t ho question of coat of irrigation schaues required for this 
purpose the D.V.C, offers some useful coL^arative material. The first phase of 
operations of the D.V.C. seem to amount to about Rs,85 crores. Leaving out power 
and flood Control costs as amounting to Rs,55 cri .;’es approximately, about 1X30 
crores of 'Habi' crops. The additional annual crops yields tlirough irrigation 
is schedule in D.V.C, lie^oFta at 56 lakhs maunds of rice and'36 lakhs maunds 
of winter crops. This amount a to nearly 2 laldis tons of i' L 1/S ialiha 

tons of winter crops. The irrigation cost works out to Rs.300 apiuroxinately per 
acre irrigated. An investment of 30 crores of rupees on irrigation works , to 
give an increased production of 3 1/3 lakhs tons of foodgrains annual ly~“eYa l uatea 
to a Capital investment on Irrigation Schdues at Px900/- for securing an 
increased annual production of one ton of foocigrains. 

17, The Kangsawati Reservoir Broject in West Bengalis je t in its preliminaries. 
The "KJiarif’' area is 8 laMis of acres and its Rabi area is 1,50,000 acres, to 
be covered by irrigation within 1966, that is 10 years from hence. 

18, Takiofi increased wealth in terms of D.V.C. figures of increased yields per 
acre irrigated, we get 1,60,000 tons of rice and 60,000 tons of winter crop as 
likely increased annual crop yield. This is about 2,20^000 tons of increased 
foodgrains in all. This acheue is scheduled to cost approximately 8s,22 crores 
in irrigation. 

19, It works out to an investment of fis, 1,000 on capital cost of irrigation 
scheme for producing one extra ton of foodgrains par year. The coat for the 
irrigation scheme works out to about Rs.300 per acre irrigated. It is possible 
that in the Kangswavati scheme there may be increases over the present estimates 
of cost, same as in D.V.C. where preliminary estimates have been considerably 
exceeded ns execution has advanced and new factors encountered. 
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rr:vci^\t 3 .aa ■■ dvaeil, ' Gnoli irrigation is scheduied to 
'' Oesona .rian period 14'nil lion acres over and 


above that ii-rigiroed up to the 'end-of t'^ia. Fix’st ■ Year Plto, Oi tiiis agaiii 


9 aiXlioa acres are to 'bebenefited under i,lncr-IrrigatioK- -lorkB like wells, . 

tan-:u, eto4 ' .»■ i.. .iy.-r... 


21 , An increeae of 4,2 aillion tons foodgrajua 07 the irrigation of 
14 miXliot i e£res_jrerl:s_ t o, ar. eztra- yield of epcrozinately one ton of 
f Qodgrato f'ox’ ev ery '-three aej-/" acr es irrigate d , Ihia i 3 _ tis saa g aa^ an 
ir-Qrea 8 e~~in anau a l product ion by l73ro 0 ^ 9 ton of food^ain 

per every a' ire 1 1 g/ Ij. - i r r i ,gat ed, 


22, She cost of irrigation for 14 million oo^iod io e brought iiuidsr 
irrigation comes tc lh,30Q per acre of" iCTigcted lx.id,,the figm-s being 
baaed m b. ;,9. ar-.d sinileu’ sohenes, A siuilar rate of rs,3C0 par acre 
irrigated is given zy dividing the Capital investment on Irrigation in 
the deceni dive Year plan by id'Voiliion acres, A capital ozpenditure 

of ii,30G per acre irrigated see-ns to be a fair average rate of espenditxn-e 
on large or neditin* siEod Ixrigaticiu .jorlffl. The s:zaa\%iion of new tain;s 
for inarif irrigation als-v costs iiJ,30C|. and soaetimso riore, for each 
acre na/ly 'orought under irrigation, Sven inadetiTiato re-scavations oi 
old iainaa coot not, iasa than n^lCO per acre of iri’igated land, 

23, A capital, invectnent oi rn^i,000 on Irrigation iichisaes for 
oecurin;” an inci’ease of n.inn-.al yield 'ey one ten of fnedgrairs as in 
the case of the Stiver Vallei'' Cchemes as^ia otlier sc.oljcd of iXTigation 
see:m to be a fair average. The same figure of 'b.lOOO per ten of 
foodp-aina increase is given jy dividing the total linely iir/ectaent on 
Irrigation '.‘orno in ti.s Gecond ."i’ive-yoar Plan by the ei:pected total 
increase in fool.jr?.in prodiction of 4,2 million tons, 

24, On this: average basis , to profaoa 2 .trillion tons of entra food- 
.c;rains psr aL',;nui3 an , invaotnent cf 2VbCo .’■ai'lli'on r' up jss voula be regiuir'^ 
normally, i,g,, 2C0~ Creres of ropees, 

25, Also on tne basis^ shown in para •jt^/bfoeve aiz inlllon acres of 
land will lieve to be placed uiider irrdgation af t^is nonual type, e,g.Y 
rivTr'v^I ley oir tanh schaaes^to yisid annually on ontra 2, i:d.llion tona 
of f oodgrains. 
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in if rl aa-tisri ^0-i5'a3s tif ri-ycr ebl similar “{ypap- is ntii&ty ifrO) aorea 

o‘£ irrigable Taisc 'peV ' jnsso 

31, Ma'-iag a ocriQe3r7sct.i"/Q estiaata, it fleeaa quite poasiole from asc^taiuec 
resuita af irol i Irrigatj„on.,.ia •uasakara.-.-ipiatrict, "that-isO...acr 0 'a...can- be- prOTided 
:vith irrigation aatiafactoyily to raise both a xtharif ahd a Eabi orop'f'rom* 
each acre, 'rhia irrigation ia obtainable from a ’iTwH whose average .coot wouia 

be about !:i;i2,000 for the'ezoavatron, 

32, 'iicavation can be donb xvlth ordinary iupiec eiits Ticeci by rural labo^ir 
in earth cutting, ll<j naacnry work-ia "•required iu.the -jell ■ Construction. 
aet-ibd of c* 2 :cavc~tic.n ia Eiapie and safe, it ia capable’oi .adaptation-readily 
for such erpunaioh or deepening of the V7ell aa may .be s^'equirad for a reasonabie 
flow -of water aufidcient to' cover the irrigable block, 

35, khe .inatuilation of purging equipment and supply lines'costs 'a 
further ’b,2,GG0 nor vrell, kith blectric power avaiiabie tuis coat would 'is 
rec'cced, 

S4, P',.e :,'ield of .,’h.arif was noticed on meaoureiaent to be triple 

that cf naighbouriag u}>-irrigeted areas, j.Zs.bi‘ Crops were grovm on the same, 
lands, to t..,:,.'- ^'.reat satiaiaction and joy of the, viilagers - as such crops wero 
groT>m for first‘txJi'X) in tlic-ir living moHiory' cn‘-these lands, kitherto they 
had been acc’catoned to nothing but a Gi;|e_apd atte-ruated ipaddy crop on such 
lands during the rcainy season, and oven this' vMs often a total failure due to 
poroua soil, a sloping terrain, and uati-nely cr inadequate rainfall. 

3b, The yield of estra foodgrains tiu:ou;;h £«jsured' fliari.f end ilubi irriga¬ 

tion fron a largo Irrigation ,/sll, con reasonacly be ezpected to be, stepped up 
by a ton oi .:codgrai)M per annum per acre, 'fhore would in audition be scotce for 
cultivation of short torn'orc-ps including green amiura, pulaca, oil aesdu, 
fodder or aunaer vegetable crops. If the necessity for the increase of food- 
grain produption temporarily eases for a gehsca or period, there is scope for 
varying .the crop patterns to include the stfi'tching over to the cultivation bf‘ 
cash or utility crops like jute, cotton, tobacco, potato, sugar-cane, etc, 

There is scope for introducing effective .and profitable Orop.l:-otationa, 

36, fishing a blcck of 50 acres or so of (>onti .guous land, of average or 
even poor quality, an Irrigation ./ell and Pejap anl fittingo would cost appro- 
zioateiy tb, 15,000 and provide irri^jxtion to the entire block in b.,th the 
2harif and'the llabi geaeotaa, The capital poet works out to ra,oOQ per acr<- 
irri,gated,. 


37. The increased production of one ton of foidjrain por acre in tae areas 

ira’igated, by the. well would noun th-t capital investnent on'tbs irri.g 3 tion -werk 
for secujring the production of one ton o'f antra foodgrains per aiinun would aso-piit 
to only ru^dDO, Tnis ia less tlai.n oven l/Srd oi f=,l;000 per ton vhicZi is the 
•verage capital inves-taent under irrigation,, schemes of both the Fiv^ Year Plan 
for QVQTTj ertra ton of foougrain production, 

3C, To secure an increase of 2 ailli'an tons of .fo'ddgrains yro need to irrigaio 

throujii large.'Jells 2 million acres only of l.aPt, as agnrnot .si'z ciilioa .acres 
of land to bo irrigated.under major or EC.lti—purpose schonea .1 ndriaal or minor 
meditm scoles schsDGS, 

3&. -The coupital cost on Irxigytion jells requii-ed f or thia increased annual 

produotion of 2"aillion tons of sjrtra-foodgrains "(bj'' the irrigaiion ir: both 
Isharff and ;b.sbi Soaso'ns of an area aggregating to S million acres of cult±v.al)io 
land.., comes to 600' 3Jiil,ioii rupees only, af ^300 per acre irrigated by a we].l 
costing rb,i5,000/- and serviny CO acres f-sr- both bharif, a-id egain f or kabi cropping. 

40, The above 30 crores of r'Jipeec requiriid in 'tJie. ccnstri'Cticn of aiifficient 
,/ells to irrigate 2 aii„ica acres of l.and cultivated or fit- f»r cultivation i-nr 
cludes .a cost of I-3,lb crores, for the purchase hanrps and fictings, 

41. • It i3, ‘po3g.ibXe .. that the- figure of crores for- exoa"/ation of the Je lls 

may be reduced"'^der f aya ur.':/5Tg oonaiti ens' o-t ihcV'eaaed sub-oil-Vatef supply/ 'J^r 
insi'ance, i~f the iiow ’in '”th© wail comes up^c'’tw<rbJuae'os", about ^double the area cm 
be irrigated from a well of the.same cimeusion as one giving a fbw^of one Guaec 
only, ‘There '.'.re areas where' such inersasse flaws have bee-:.i observed, Tne size 

of the block to ‘be irrigated ia somewhat elastic dei^uaing on sue!;-, factors, and 
the coat-of c 't^eil can also var'v somev/hat bec,au3e of thar-a. If due tc increased 


instariCa, iJ 


flow in 
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flow of say 2 ;;;'au:,ecs i:„a-ii&£,d oC ons/J'asec fro^i a .^11 ezcuveted v/itii rupees 
15,000/- as coed .■ir.civ.sivc of ;?uinp, about hundred acres oar;:, be giTen irrig':. 
for bcdl'i crops scc-r-.-dely irrodsaa of only 50 ocrec, tba;,'. the- oripidal coot o 
the irrigation oc:;er._© oa-aetes to- 1^,150 oaly per acre irricatad tlirou 3 ?'-out h 
th: T^erli emd ,th;- habi seagon, ffo naet the in3rc-.:..0Gd fia/ the cnly chEEiye 
heeded would be a hi-idsr calibre.pusp .of corroeponding povocr costing a.roa 
11^1,000 tiore than the 

42 . ii'be v al■ 

f£odgrain3wcauc^ ___ 

as a ca :itai ,iEy3ot'.:Dnt eh irr 


her punp, « . 

i& additional. noticnal incoroe iron h 


'oiliion tone 


__ ''.T 

Q ■ '.i U 


ror es an nv.a lly. /."he e::pe 


j"-Ci jL'GLlIT C OjC 


or 3':zch: ,i"Oi'.uc-:-rcn 


:rth it. 


par capita cor-suo 


production ; 
by nearly Hi, 40 


00 per ca-jiu.a per 



•.1/ cii foodgrains 

.annual 

r.ati&iio.! iuccae. 

treads, 

c,ud helps increacec. 

.p throu 

-;h inercaao in 


..riot families 

■ .l.t-.-rid 

laud in Jest hsugal 


a y nearly ih___ 

is 'aTout ’lVi3 acres par" capita of furdlies dopeni.arrt cn ogricu-ture, 
paves the way fc;;; vastly Incrsaoad a..ployr:..nt •.o.-d procp.rity for the 
e.sccci/..teu rei’e.l lab-ur', .ar'aisx'- and otnar Cii-ccos m a, .a arcccoa 


the ■.jjEneeitec 


.i.u' ncj. Cw/ uc-. 


• liioa pric 


ooagrains 


eiocv/lrere in d-e co-untry and f ooa deficits* - It r-ises the q^aota 
fci’ per capita cc..n:uaptiou «? fccd-£p:-in by aacat '■h-if an omce 
within ahe &:';d of ahe first ?/car itsaii of tu£ oecoud hive Zecr,. 
ff an', as .ap;-...!.-at the bcntanelatad tar^.otrof increase of per capita 
q....ota cf ivCL.,ir..in conoueietion by'obie'nnnee by the oua of the Gee^^na 
hivc' ZQcr ?icn p 


yl,' ac onvisaged in the sacoidi hive Y-'‘-r plan. 


43* ib-yd.-at cn. ;;sti; .xi te cd nearly Pa, 4C 0 c rorss, in. tho Second 

Plaa on IrriiTticn ffne. .Pwer rxo.lsets* to-yiela an ihcrG-sod 4*2 
nil-lion tons oi fo cdgrains hy the etd at Gc-con'd Pivo Yes-r hlan 
poric,d, ■ an. expanditiree o*f Q*G0 c r en-aa only would help to oociye 
op inureiioc a-:i.iual prodti,oiiou oi' 2 aildioq ^:.tppo : of toodjraino. 
starting with the ve^ first year ,itae!!^/^^th.9 Oeaand hive Jfoar 
Plan, ' • • 

f 

44, iih inport-cf--1 ad>ii'dn -uChs of riot at prices a’cout 

iC^^OC per ton o-n;. ims Sale aro ;^..e usitS'l sa»ci.^.isoa xtwuO-- oo 
£^400 per ton . 15 per- oaund) •tvstfld result in a Joss .to 
OwvemDent. through-o'ubsidy of an appl'dhiuhtely Ea^JOO/— 
per ton, oo:5 thef'Gfore,' of' Ta* 10 afores ahauaiiy ,on one-- 




million tons of rice 4 ‘Wheat transactions are not taken into 
account as there is no ihtarnational wheat agreement yet in 
respect of the 1 million tons of ’ wheat proposed to be iriported 
annually for same years, 

45, The expenditure of Rs 50 crores on capital cost of 
Irrigation Wells could be set off against this loss through, 
subsidy over a period of 5 or 6 year’s entailed by the import of 
foodgrains from abroad,- It could also'be set off against i 
recurrent famine roliaf charges by" concentrating such irrigation 
works in the poorer areas of the country fit for such development 
and speedily executing them. Such poor are'^ have a correspon~ 
dingly large unemployed labour strength .which may in this case be 
utilised to general good purposej both as immediate employment 
measure as well* as a mean of creating f acilities for. further 
employment in progressive rural economy. 

45, These wells are preferably sited in are.as not likely 
to be benrafitted by other forms of irrigation in the. imraediate 
future. Such sites are available In'the hig.aer and more arid 
undulations of the Banicura'and Midnapur Districts of West Bengal 
and in similar areas elsewhere like the Santal Parganas in Bihar 
and similar tracts in Orissa, to mention a few at random. 

47, In Bankura District over a hundred well sites wore 

offered in the course of a few weeks in 1955, This showed the 
faith and hope of the cultivators in its value, as well as their 
urg.^nt need for irrigation to convert land lying-most unproductive 
or poor in roturn into a useful' crop-bearing one. More sites 
would bo available- If the matter is pursued. About 3 to 4 lakhs 
acres of land relatively iifiP in production now but capable of 
good yi-plds would be j / ether districts and States may 

furnish the. balance of vh» /hiA’lte.u acres, 

48. These are lands, least to -had 

bv'River, Stream, or Tank. 'Irriga'blbn schemes , ^ey''are 
nr nhnva the vallev portlh)ns4 . H'vnce. their 
owners will have a greater urge to benefit by •w ell irri¬ 
gation as the only possible source of imp.rov 9 men| .> 

They are also "the "hardest nit cultivators now, v/lth 
little prospect of impr..'cement in their agriculture 
from any major or minor irrigation scheme to date, 

49. In Bihar itself over 24- lal^hs of acres are 
stated to have been donated to Shri Acharya -yinoba 
Bhave. In Orissa several villages and many acres are 
reported to have been similarly given as Bhoodan. It 
is possible that some of these lands are marginal 

for cultivation. Irrigation may, however, change their 
complexion remarkably* 

50 , To secure 2 million acres of poor quality lands 

for improvemGnt through well irrigation should not 
therefore he difficult, specially as no owner will be 
disturbed in his right or po-'session but only assisted 
to improve his produce. Wells may also be site!-.with 
advantage in areas •whe;re there ha've been ,Ei^>odaA gifts, 
as a ready means- ^ rrolopaicrt landless or 

poor labour to oultivat'^^'chem profitably and thereby 
rehabilitate themselves. This would bring waste, or 
hitherto loss productive, land under better cultivation, 
as much as it would provide landless people with 
cultivable land on a workable basis, to the ultimate 
common advantage of all* It would provide an 
opportunity - through concentrated and purposefu.l work - 
for constructive co-operation on an intansivo a.ni 
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progressiva scala between the people, public-soirited 
thinlcers and worka-c, and Government Administration, 

Through' such c'o-pperative contact, autupl und .rstending 
and oanfidance could grow, and in its turn egandar integrated 
progress on strong, balanced,;and healthy lines. 

51 . A solid pace for a start to co-operative 
thinking on the part of villagers lies in their common 
adversity, and the provision of a common source of 
irrigation as the greatest single factor in overcoming 
such adversity. The necessity to maintain and work 
the irrigation pump in harmonious rotation encourages 
and induces co-opev.-ation in othvr directions also. 

The well acts as a token of hope to a bleak and often 
parched countryside. Through its help agricultural 
prosperity is more promising, with richer community life 
as a corollary. 

52, The procedure for achieving the target of 

2 million tons of iiicroased foodgrains p.a, with outlay 
of Ps 60 Crores within this year is a simple one and easy 
of understanding, adaptability^, and application. Three 
things are esentlal: 

(i) A block of cultivrable land about 50 to 
100 acres in^extent, with fair prospects of sub»soil 
water within 20 to 40 ft. of ground level in the rains, 
and in winter as in Bankura and Midnapur Districts* 

(ii) Resoiirces in labour for excavation pUrpofses* 

(iii) Resources in.money for cast of excavation and 
instAllation of pump and fittings. 

•‘^he first two of these items are fairly available. 

The third has to be mat by CJovernment in view of the 
abject poverty of most of the iniiabitants. 

53, In Bankura District, groups of persons owning 

or cultivating in a block of this pattern Joined up to 
petition for the sinking of a Well as part of Relief 
vorks* The lands were of medium and poor quality. 

Three conditions were encerad intot 

•Ca) Land about 2 acres in extent was donated 
outright for excavating well and forming its tank and 
bovxiiry, 

(b) Tha cultivators agreed to Government guidance 

in respect of forming supply channels for irrigation, 
and utilising water for irrigation co-operatively and to 
purchase a pump and fittings with Government loan and 
Government grant on a 50 x 50 if possibia. 

(c) The larger owners agreea to .place a unit or 
two equal to l/IOth of the total irrigable area at the 
dispoh/il of the Gov.?rnnent for 10 years for utilising 
in the interest of the villag.rs, including trial and 
demonstration of imprcved agricultuial and horticultural 
practices, or cultiv..tion by landless or poor GuTtlv,itors 
with shares laid out for common purposes, as for instance 
reduction of loan, village charity, depreciation, reserve, etc. 

54, As these areas ga-c very poor yields, from 
practically nothing at times to'about half a ton of rice 
in the most favourable year of rainfall-^ which again 
occurred aeout once in 4 or 5 years - an asssured crop of 
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■ox' 


double- th- av yi 

D-'.i’ioc' v.'I lTioL it, ii'l."i. x ic-ii. 


:- iiT M nid bi.-. rao:^"-' than 

^v<r; r) ■/f-.; . . 'UXtlLtLl nri-lcil. 


th . pi‘eduction 


'“in'o-hr v.’ Tds, 

oi uatir Ic nd havinii motn then doubl n through irriy^^tion, 
and v;hat uas at ti;n s u .sta navin.: ::ov; s..v,n 
prrvidin- -■■ >oductivo. ih > 1- -sr/■-own-rs - vn.os 


■:h., 1 -p--V nvuT -S “ v.'iios yuv it; 

Ui’ tj V J.U J- ' - -.-V* J -1 , , 

hith .'.■to '■'-■■S onl:; i-. -l.-itiv ly i/'os cub -‘‘O.-'. 
abs nt at tim-ys of scare-by - haa no , Cxou in ^ 

sacrificing 1/lOth- of thoar i. uir^cr n-ia ^^lon 

for th'. coiflr’on int ..■ at .'.ncLu j-n-y th-.ir oun, -.s an- 
balanca of 9/10 -as as :,cou in a prcductiv- s-ns. a 
9/5ths of the -riOinnl . r- . To ba aorc oxnlicit an 
owner bavins lO’.r.cr-s misn l-ovc OPy 

producti.on of say 3 tons, 2 i.onsj . nrl, ^ 4 oon. ox 

ric from IQ acr -.o of bis Vo-^'-• totals oo 14 uons 

in a quinnu-nnial p- lpd. with ha^should 

GXDC-.ct' ar/assur'croo of-9 aci' .s^cnly oi. d^-. oons.of 
ric- ::-ach y .r for ov r..-- y o'± tna qurnqu nnxal P'.;..-oa. 

This totals to 224 tons. . h crifict^of l -cro 

poriod-of 10 y ars wtulo th- la.ioro nouyy rm 
weight d agxiinst tho r ,su3c-tution ox nis luir -lana 
through irric'.tion. 

65. VUth this Sxcuro, base for coop atiyo one,, .avour 

through close end n».,lghboux'ly. grouos of cultivators, it^is 
Dosoibl to cond ntrao technical .;..ssi■:tanc. and guioance 
in scientific farming pfactlc. s hd new incustrial .tcchn-gu s, 


(as, for 


or >:caupiy ooil o-uis rv.t’oo, h.o tiou .tm-o, s - e 

dairy farming, fed. or growiUe/ siLi^a- nahing, qoul-.r/ k_epxn^, 
QDiary,' fish Culture, sto. ing and pr'^c-.ssing ox agricultuial , 
p?oe M) oil 'It Xn’ tlv villoBoo th..uo,. I ' -S.^.qho Introduction 
of now small or m dlum scalr industries on cot-rig's oi villcuC 
Icv'ils would also bo c«si-r. Th..y could be Hanx or Power 
driven as expedient-. 

56 Hlntcypu tfsd Coo be native. Dc veto pne nt Projects” based 
on the. i'ocooracn..ations of tna 411 -India Pux’al Credit Surv-y 
Report (1954) could b<i viov', n into the local sctclngs. 

57 CooP''..;tivxS CO .Id dov. Ion for • the following purposes- 
bas.d on closely knit groups cith -• working as inoiviauds, .or 
in .orouns, or in unison.v.y'.tn on or more furth’r groups, 
according to n .c., ssity and ..con.omy;- 

(1) xt 1' i . . V X O.n o ( X I n 4 X 

(2) ih’oduction,purchase, distribution of high quellty 
s. :dE and x. rtilis "s. 

(3) Da.iry ftmiing and upgrdCiiiig of cattlv and food-..r 
IT ^ * i S i ^ 

(4) Poultry k-x^ping ^nd upgrading poulti 

(5) 4piar.I.':s 

(6) Fish culture 

(7) .Sericulture 

(8) Horticuitur- -no f/rit farming, . • x- 

(9) 4fforvstation/ soil conservat:on, roclamaton oi 
land, and. gi-.'.tng of fu 1 and timb'.-r c.nd oth-r 

c nomlc^ .tr' <.s. 

(10) Cr'.dit-f^cillti.-s 
ili) Savings 

(12) Rural marketing 

(13) Consum r star s’ 

tT4) V/arc-h''using , 

(15) Stcr..g:. of raw .agriculeural goods, impl..,m .nts and 

supnlius. ' j 

(16) Proc-ssing agricultural ."oods and th-ir grading 
and s tor.a go 

(17) C-10 sto/igu 

(18) Making Iraprov.-'d agricultural inpl m..nts 

C19) ■ Prodliclng more goods having fair local d.xiand like 


(o) otono-wurc 




9 : 


Co) 




B 11 n t-1 

lis 

(3) 

r 

> '(’■ Z i‘ 

\r 

»/ 



(d) 

?a: e 1. 

.in 



( ) 

w • 

• . **/•'*• 


nnin' , spin; 

;i:.ng une w u •/ :g 

(*■) 

o 

11: .. 


i.:g, . .lie; 

~ and v; av.l.ig 

(j) 

t/ 

Li "U S 

oir. 

nine .and Y. 

vong 

(10 

il; 

■■ t r n 

•: b 

-si. G n<al' n 

g .a'’ uop- making 

(i) 

0 

11 pr 


in: • v: sc 

n 

(j) 

L 


r 

nd shO'- in-: 

us try 

(10 

V 

-C 

•ask 

Ing, gram • 

io uk . t crusklag 



uci. 

"i 

us try 


(n) 

Blacks 


hy , ti'n , n 

coop £u:._thy, g 


V - 

nc s i 

Iv ■ 

r smithy 

• 


old 


(n) Sul :'Cc:n. cruo'inL, nC- su.,cr nanufactui’c 

’ilr. ction o:,' alkohol ±:-cn nolasr: s 

(o) rc'bi-'jiO ci-^n of wood n fittings '.rxi furni‘cu;«, 

(p) F b: Icat I'i of st< .1 trunks ^ nd bud: ts 

(q) P p V cukins 

(r) C:-';Ch-sh 11 inuusc.-:' 

Cs) Bidi and cis-r nanufrcturf- 
(t) M-nuf. cturo of minor c.i.nicals and 
phuiin.cGuticals 

Snail sc^.lo princin^ for groups of villag s 
(v) Ti-1 unci brick naking 
(w ') c 0 iicr : , block nonufa : furc 

(x; 0th. Kvdiuin sc-lc, village- or Cot..:fgc 
b.. sis iu'uotri-3. 

<20) Ru-- 1 housing 

( 21 ) Sa c.iicl o iiux'c.s 

(22) Dusio ducuti-^n with snail seal;-- nglnrvTlng workshops 
for craitilng into artlsoiis 

(23) Soci..l dUc.tlon, r-cr-Ov on. sports, and cultui'al 
uctivib*f s Like folk soi.gs, done s, Jrcjnas tc. 

,24) CQQ .uniouti ns like roads, culverts -ixi small canals* 
,25) Truasuort. 

1 . 26 ) Motor M chunlcs and Repairs. 


68. Maii„- oth it'ns could bo introduced, Thv. alxt udy 
advancing supply of Electric Pou,.!- to^th Villr • .s from 
thf. g^r at Multi-purooso and oth .r Pow'r proj ots in 
thr Fi.st and 8 C'-nd Five Yocr FI n •■■/.Id I'u Ip -Iso In 
the wide and 7-opid d ,Vv-lopn'-^nt of the n ■ nufi-'.ctu.-of 
d'-c ntrulls d p rts of Machinery and of sngin' u'ng Ind ustr i., u, 
QS in th cu.se of J. p^n and Sv-'iczcrlUiyi. It facilit';'- 

cluctrical and electrolytic* processes. 


59. Thusi. sufficiently Indlc; tr the noroious scope for 
development and :v r-incr: using cmployro nt pot. ntiul inh r -nr 
in the sch , The emphasis hv ?-. is on Production of 17c .'cb 
in th Countiys^do from kgricultux->1 R..soui'c s first. Tuis 
ii turn will i ad to Industria l Dovcloixi nt by investing 
therein w -ith obtuln d from Agriculvurc, At th sor.r oimo 
the asset of c.aln and pl.nsant family and rural surroundiu-s 
ill be pres^ ved. 


60. Th.- i.er 
throufjh Coop'*'^' 


s c^. production of ■.;ealth is to be '.cu ifvod 
;tiv:s of pv-oplc liv: au; cl-s '- t-og-o-Uk-r, and 
grcssivcly wlouning tholr ctivit s, and corre sjondingl/, , . 
opp'rtur.lti s for employn nt. Gev rait:r.t ag neJ-s • 
spirit-d p use ns will find us-'ful fi Id fo:c coorti.jatc^» 


pi ns ;n'i 
w.th to: 
h'-lpful 


ir 


nu pu'pos ful s^'rvicc in •'uvencin: 
edv'cc, ass’stunc!. .end rcsou-c-s. 
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:nc ccnstructlv 
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61. Vlith th . obj..ctlvG cl arly de finud -,nd bh: value 
of --.eh p': sen’s conoribution und-rstood in its conto-.t, 
cocu'-dinrt i cnci-rvour t-'V.'ards such obj ctuv c.'iLl acquire 
a n.or f re f .l m aneng, and gcix ’.'oc u : mom ntur.i 

for its cehi ,v. r..'nt, 
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62, is not iiocessary to state in detail here how 

each Cooperative is ixi b-.- formed and worked. The availability 
of cheap power may induce and encourage the setting up of 
small Rural Work Centres on a Village basis with implements 
adopted thereto iii rccpoct of some industries. The Co .tage 
basis for certain industries my prosper too, ^edium scalo 
iiidustrios for a group of villaro-s could be set up also, 

63, Thorc is nothing rigid over here, goth vUlug.'!;^ 

Cottage and Medium scale Industries arc possible and can 
flourish side by sido^ Eco’iomic and technical consideratiphs 
would weigh EDstj^'with individual and gon.oioil progress 

as tho primo objectives to bo kept in view always.' 
Administrative Departments os well as noiTr-official Orgciiisor- 
tions of repute have drawn up a number of oxccllcnt schemes 
based on experitneo. Those could bo fitted into the picture 
as soon as irrigation assures tho cultivators of a '.ood cron. 

64, mention a fow of such achemos, we nave thos 
for coopciutlvc Marketing, Credit, and Uaro-housingj foi 
integrated Coopc.rativc Dovclopmcntj for live-stock 
improvement, horticjJLturc, poultry,., etc, Theso'are drawn up 
by Government Deportments, Theii there arc schorios for Minor 
and gottag-e industries drawn up -bry the Aii-India Cottago ’ 

village Industries Board, The Iniion Cooperative Union, 
and similar organisations, who have oxtonsivo field expon- 
ionco. Industries Dopartm^nts of (byemnonts have their 
contributions also. The ossontiol tJiing is that' there is room 
for all in. an undordovcloped economy. There is ample scopo 
for heavy, medium and small scale industry flourdshi’.ig 
without conflict, each in its duo place, Equc-lly there is 
room for dcvolopin. rural oconomj’' as ndch as urban economy, 
with no conflict between them. What is primarily urgent 
is that we shoiild have sufficient production of such articles 
as food and cloth to meet the immediate needs of people, 
and ensure its reaching them I'jhon needed, even if ’ainjnpleyment 
and undcr-cmploimont persist for soma tine, till now' aWnues of 
orq^loyB-nt absorb''then, whether in the villaf.os or in. the 
Towns the yields or, in tho;.Factories., Establishment ,r:id 
Institutions, ■ 

65, To sun'dp, the present note contomol'vi os the imiti .tion 
of an innodiatc attonpt on, a coordina'^ed loyci through the 
Central Governn-.nt ai'id State Govoinmehts to raise the output 

of Food grains vithni a yvar by 2 million tons apart frem* 
increases contemplated by tho end of tho 2nd Five I^.a^ i Icu'i, 
with a Governn.-nt e;pcndi'tuie 'of 60-crorea of rupees on capitc-l 
cost of irrigation of.2 nilliou acr-os' of land,' The ir.mvediate 
obvious advantages are listed below re. 

(1^ SavVAg of.foroija exchange on the inport of 2 
million tofis of fpodgrains costing about rupees 90 croros 
per annum, for some’ years to coiac, 

( 2 ) Increasing per capita incoiao within th^- country 
by onabling an .extr^ production of 80 croros of .rupees worth of 
foodgrains each y>:cj: oonncucins from l956«-57. 
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(4) Iner^^qslng ;v 
SJL Buc h' e omwun 1 m rs ' 

liiythry" InGr^ffs'-. progro'asTv'^-lv. 


1thIh 9 the por eaplta Inoojim 




(6) Acquisition and maintenance of buff'^r stock within 
th<^ country on e«isy f'ms to p'-'Opl'^' and Government alike, 
The Cooperative Harketinp find Ware-housing Societies could 
profitably take up this work. 


(e) Diversion of agriculture from food-grains to cash 
and utility crops in case Governm-^nt has enough buffer stoolts 
to carry over. 


(7) Providing scope for rehabilitation purposes through 
utilisation of waoJjo or unproductive lands and banishing 
poverty and squalor from such ar-^asi' 

<8) Saving on recurrent relief expenditurep 

(9)- Minimising later d-^velopmont costs In these kfeas^- 

(10) Making pood drinking water available through these 
iprigatlon.W^l''3, with scope for farming and kitchen gap4ening|f 

(11) 'Development of po r-rful oonsumor potential tQf 
ftlrctrle eniygy in rural areas,’ 

(12) Forming a firm basis for progressive and all round 
Cooper '■'tive deyelcpro'^nt Of Agriculture, Ihduatry, Health and 
Education in the covered - in other words foli^ Community 
jytrelopnent and Int'^gratlon on wldo and .intensive scale, 

C Ira and quiet sylvan settings-would ■ provide an atmosphere for 
basic educ n’t ion both in the Arts and In the Crafts as in 
•'Skhtlniketgnf, Industry would flourish in healthy and peaceful 
homely surroundings, an advantage often denied to ;labour 
crowded into cities '^thid to'Tns; 


(13) Providing, an opportunity eor active, close .and 
friendly understandinp and. cooperation between the people, 
their Represent.ativ''s in the Legislatures and Parliament, 
Social'Work rs, Students, Public Organisation, and Govt* 
Agencies, in th*-' study and soluticn^of rural problems of 
areas Inhablt'-'d by large proportions of poor, backward^ or 
aborpinal classes. 


66. These conditions are by themselves sound enough to 
warrant an attempt to achieve them. During this attempt 
about 10,000 Small Cooperatlv's will start functioning and 
form a rich .source of st-ady work and wealth', 

67. The increased income of the community itself should 

be sufficient 'tb p rovid e reasmab le ' standard of welfare services 
^ respecH of H Education anH^Cbrnmunlcatlons and 

Transport and Housing . About 800 crores oi run^^os have 
been allowed In the Second Five Y'-ar Plan on' Community 
Dovelopment Projects covering about 300 million people. 

The present sch-'me may cover about 3 million people., ^he 
proportionate investment on 3 rallllpn people for .conjmunlty 
Development under the speond Five Year Plan may be about 
Pfi ^ (tVQPf'fS over a period of 6 years, With an increased 
income of n-arly 80 crores of rupees per annum, there 
should be no difficulty in this area m'eting its own 
community development requirem'-'nts on a far more impressive 
scale, year af^^'r year from the nnd of the very first year 
the- Sac ’■n''" Fi'^' Y-;ar Plan. 























area' ana "of tlis' paopie oo ''be ■ hslp,ed.i ia. ■vrlsn'&li.sndv^'V- d^viari^aeav r eporta 
■deaori’b^.i'Hb.te c.istrict.'_oi', Eapisua-a’-port^piia'"'of' ■iI6rth..i,.idnapore "as 
; . 'sMsChssxd.. .'.i'a' ,eysr p' ■ r'@s pecti ‘ te;Sa'ilda" ’be c'ome 0 eoi-ar id 

trac'ta Vblcls tasy apt'iy’.'b£'--"®cki'ad' ■•dnst~’oc(t3fls’'' iai3d, "‘'^avei-’bowla ’ 


It also says that "povoriy of ,.tlie-pebpi^/“ias- reaabdd. ^ limit wnicb is 
a^allkig",■ ‘ Iltv/ ?.g .i 0 lling t’dis paYerty.',ia can .gauged f rbia the, f act 
that 'ih ' th e' 'jgtd- raiisf y orh a ov er ■& Idhh, of pe c pld ^o iit '’of'a, tot al populatio n 
0 : 1 .’ Kerr/^y 13 ’ 'It.bh s iio l anlrur.a distr ict, a ana-i ed t o live on - a pathetic 
pittance of 2 seers r-^oe a' ';73eh 'e cttal t o lhc 4 par aoht h ± 'or an adPlt 
and Es, 27 - per a onth f or a childj ; given. pa g ratnito ti a rplief of lyers'oas 
unable tc uorh apd 'hav i ng no otper. merraa pf.cu’bsisteace, , yoyorty of these 
people; has . bfi cone a ssocnc ri-tare to then, ' aac. they live! in* its constant 
and harrowini shadow, tindiariy nearly 50/0'^0 labourers and snail 
cultivators v/orhsd qn I'est leiisf. .'orks 4^7® tbyetaer’ in 'the hot 


Eurmer’-at little'acre tnan 
oTbiiged'tO' vrbrh'in trying, 
of suhsiatence, Dofie iuipr- 


lGtto.,l"4_aanap,wages a day and often even leas, 
conditi ci-is 'by t ’12 absence of ■ any-cthar neans 
atod to other’ districts for xror't. In f act such 



laijration of thousands, bi people, has 'eec.pffie a seasonal even for 'years 
past in these a-agiona due to tke. severe pressure cu land tind its 
d inir . i shing producti'vi'by^ ffhese migra-tious -of > helpiess fahilias 
do 9 pdrately s'eeking n'orh, and going long distances in suu or rain with 
their little children ace be longings tied to their bacl;(,i hay carried in 
baalaato atruiig Mroes their shoTildersi and aeax'fc-ropdiag in tbfe 
ipoigadndy tof their laiafortioe, To thau it' seens -to hnewr xui redre.aa,* 

i 69 ,- ' I-fa' is also recCrded thi:.t fluxing 'the re,cast .visit *>111 January 

1956 of Aoharya Chri Vinoba Bhave -to these areas he was "appaXlod by 
tbs poverty and aq.ualor of the viliarers v;ho axe steeped'ihii'darkness 
and' inpapable of leadlpg ,a hea.Ithy ehistaace"i - He fcftxnd most of the 
huts«could not even afford the luzuxy of, an dll lotjipiior iXlucdnation, 
no-t to tails of 'electx.loity nrhich .19 a.fhr ,cry uadreanrt of and,. 
Inconpati’hle 'I'/MIi 'bhQ','pre*0 3'ht eccnotaic conditions in this ertrenBly 
backw.axd' part 'cf 'the 'co-untryi’' Acharya' hhe/ve, made’ a. f erveat appeal 
to the cuthorltia't boheernsS to-make an earnest effort, .for thS' .apelio— 
r’tiou exf dibtresa of thbae' '’■ciforttiQa'tQ pe'oura -tiSio deserve..at; I'e'aat 







Simll'ir arras r'xlst In nr’ighbouring Bihar and Orissa with 
lik'' probl.ans of agricultural impovr’r±!hr>''nt, 4 largo pr’rcr'iit- 
agr' of Backward and; Aborglnal Classog is found in tho 
population'. .Though tho- annual rainfall is about 66 Inch'^s 
on an av^ragri thr''undulation of thb coll, fast run-off 
and v.l’iiuvior.T;•; nature of tho precipitation i)'^opardlsos crops 
r.o poato<3ly 

gfcslan.K:ng^.5i-c^„.in "X.ia|::nQo .Ql.rccbnt:..b rii;in |ylHow 

fbEd lub-^aoJI: aralbr ■boton^ 

■c.. ^.ig ty pr^ nay bo ^ 


fep,; gaw bi? 

li^rwlntor. cr/oW i B will suffico -for al>look 

br abcut 50 to 100 acrog of cultivabio or cultlratrd 
land. Inclusive' of marginal, unproductivo or hitherto 
wasto l.and l^ft Idlb du'»^' to lack of ■ irrigation facilitios, 
but having good agricultural, pct'-nti.al, 

71. To covop 2 million acres of larid not s'rved 
by irrigation nbw about:twenty thousand (20,000) tO' 
forty thousand (40,000) ^uph Wells may b^' re.gulr-d, Thb 
cost will be abcut 60 croprig of rup '''s, for eicoavatlon, 
pumps and fittings, • The work as' c.ptod r'.arli.'T' will b*^ 
don'^ by Indig'-ncus and availabl- labour, entirely with 
ordinary implements,’''^No masonry work is Involved in 
the Well cdhstruc.tlon.. 


72, The Dlam-’tbr: 6f the Well which is Conical 

in shape ranges from 160 ft, to 200 ft, at gr-und Irv-el 

Th-^ excavation continues maintaining a'slop'^ of 2il 

(2ft»herizbntal t 1 ft, vertical) upto a d^pth of 

26 ft, below greund I'vel, Thereaft'r excavetfeh 

proceeds to a further depth of 25 ft. more with g slope 

of 1:1 (Ift.horlzcntal j 1 ft, v •rtical), . This 

leav's a bottom diameter of 60 ft, at a .tobal depth 

of 50 ft, from ground l''vel. This is generally 

sufficient, 4n extra depth upto a total of 60 ft. from 

gr'"und level coeld bo secured by; continuing the 

excavation with a 1:1 slope for a further depth of 

10 ft, beyond the 50 ft* depth which is normally, 

sufficient. This e^/culd cost about Rs 1,000/*^ mon.’ 

tv-an the cost of excavating a tjll up to 60 ft, depth only, 

4 separate ngtlmato is, attached .bajed on rates 
of excavation allowed in experimental Woll Constructions for 
irrlgatiqn purpos’s in Bankura district, 

Similar conditions^ apply in neighbouring regions* 

73* The work is highly and eggontlally deceitrallsed by 
its very nature, - During the process of, excavaUen it will 
give much needed assistance to un-employed and under-employed 
P^erla in villages. It is easy of local ,understanding and 
executlvtaa. It requires no ■ technical skill* .Sach supervision 
ana gUHanae' ag Is necessary can be provided l:y locel talepC, 

74, It r''r|Uireg only Blocks of land about &) to 100 
acres to 'extent for ^ach self'contained project of an 
irriga ,acn wel^ that block,, fee urnroductlyo 

natur : of lend unc-’-rtaln-ty, of crons tb Teg unle.s_S 

rescu^.'d' Is ' an autonatb inc aivivC- 
t'Q ■agr iculturists In s^c^re the benefits of iirTT'a-tlon 
.WiliOLSy to 3: wide Olid in'te.ns 1'^ 'sca, ^hls' will also 
spur them to forego a small portion of land'fer the 
Well, and for general. > 111 ,ago advancement inclading thefi 
own* This: portion,: is Itkelv to c,.bine';naturally from 
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tiios<" owning th*'’ larpost portions of lands In th^^ 
irrip'^tf'd ar a cr n^-ar about, as thoy ^xp^ct to b'^nofit 
most by this Irrigation, tho advantap^ cr bottar crops 
on tho araas rotain-'d by thorn for outw'^ighing tb-Ir 
comparatlvoly small individual loss on tho small portions 
of hlth'-'T’to poor lands' for'^pcno by thorn for tho wo 11, and for 
g^noral vlllago advanoomont. 

76. 4 '■^avt,-grant for oxcac at Ion and pump an^ fittjngs 

will bo h^odod for oach y/oii^ at Rs 1.5,.OOOA per aWoH^ 

Indlg-ncus labour .will .carry on. excavation-, assIstf-d'by'a Ifw 
local litf rato. or •o.ducatr'd pooplo''in maintaining moasuromrnt' 
and aGc:ouh'ts'"‘df ,paym'''nts, and"SUbraltting...roturns'«- ■ Ihoso aro' 
ol-m'''ntary'''ifi natur<^. As th'^’ir future oconomy'ls Intonsivoiy 
associated with: th^;' irrigat,ion Woll the Villag'ars tho-msolvos 
will bo ahxidus • to s‘'’c to its propor.,oj(pcutiGn., 'Furthe.r 
suporvision could bo r,oadily provldod, through G'ovornmont 
sources as woll as responsible npn-officials. 

76. To the’ extent those-will -bo forthcoming advanco 
is assured. There is no reason to f’ar fallnro. Even 
if some wells only offered first and executed they 
will spur oth rs to como fonvard in much largej. numbers, 

This is found frem experience. Even part execution 
will provide some irrigation to start with, at least 

or Kharif. while further excavation can be carried 
on alternative with limited irrigation till a good flow 
is secured, say at depths varying from 40 ft, io 50 ft. 

Not ln.i? is lost through these excavations. On the other 
hand progress and improvement wiil be steadily a growing 
and continuing process. 

77. The work can be done utilising existing District 
Administrative machinery geared to the requireme.nt, 
coordinat'd C?-?ntral and state guidance and assistance,- 
with local initiative and co~operatlon placing a big, active 
and enthusiastic part in its. own advance. The help of 
social Olid public organisations and’ Institutions and of 
social workers and publlc-spirit'-d people' will bo 
invaluable, and readily forthcoming, 

78. ’iVhat is needed . is drive., unders^'andlns, sympatny 
and a spirit of service. Portunate"^ y we ar' rich In 

these. Y>-o should succeeoci If ,.,o satisf!.ed that the 

ohiectlve is worth the attempt, and we ar" ietermined ib 
achieving it with d^eod and method. Staff vnd worker-, 
of the Bharat Sovak SamaJ, the A.11-India Sa.'va Seva 
Sangh, the Harljan Sevak Sangh, the Gram, Bd/og Board, 
the Inoian Co-opep^^tive Union, -and other ar^'^nisatIons 
associated with the people's welfare in various spheres of 
work could all mobilise efforts in th" direction of popularising 
the scheme, helpin.g in the formation of Blocks and sitting of 
wells, and assisting in' watching the' progr'’ss of expendlturr 
and execution, 

79. From the Government side what it needs is an 
understanding to pool Central and State resbareps: in finance' 
to the limit of Es 60 crores this year, Thie? Stages may be 
involved in the first instaneg, namely West Ecngal, Bihar 
and'Orissa. - Each can: work "'’•‘^luslvely in I'ls own area, 
each well excavation' project being a self-ccnf.aIned one, 

80. Sources of finance could be from Minor or M-ajoir or 

Medium irrigation heads, the, ultimate' aqy.aniage through 
irrigation being siftiiiar, ■ They cbuld als^ bf^^'^^^^ of deficit 

financing. ;of equate'd ■subsid of the savings 

cn anticipa* fht -lgn' Imgfrts. .of .foodgralns i» this or in 
later years^ orifrom e-quateci margins of profit-on local 
procurement by Governmen'fi from the benefitted area on easy 



-.t-'TSJs to Govt* ,2nd alik- and i"s sal ‘Is awl' 

.expons^s.:. 1-lk'ly to bol-lne’urrf’d.In “h-^ imm<-''di'^to 

cV;ld bo-ni'saf^^^ capitsils-d ttn'.-r ns a pr'^v'^ntiv.o. stop ’whlcti 
'\f£Ll obvl3 ‘"' tpv no'-d for r''cu''T;"''n.t char"-'’s on t'-is account 
subs'"'nu nrly, So also could apart of ct'oro- s ’ar-n'ipk d: for 
Community D''v~lopra^'nt Froj'c''s or Ka'*Iona 1 Ex'^'^ns'lon Blcoks, 
for Back’-’ord Glass dov lopmont, for land r-c.l?.""a‘:icn. or s"!! 
.cona'afyojon, for drinkin" o’’?" r supply or villa" ' s':''ni‘• ■ ion, 
c" _for com''"unic'v :on and-■:y-.angport in th' corn'"ry sid"-, 

S''fn'":yt H''ll' f and RglaPili''■■■■'"on Grants ir 'oark 'd for 
d'"‘valopin" ■'ands f or ;:'''lnly ^o^-lcultvr l- or oroic'a 1, oy "1 cclo- 
nl- s rpy h • ■'am.iT'y u.iilis'd "o odvon-paP-a on 'h-' scl-'’m", '’I 'h'r 
sopara ' ly or In. co-ordinaoion 'wl"h o'-’'- r orcups of in'^i''"'nous 
population as may b'’ locall]/ conv •'nlfnt or ■ yp'"dl’'nt. To 
S''cur‘''’, Pa:60 cror s., from all tv-'-s- bo-ads frorr] '•hr- '" or mor-' 

S'ta -'-s ‘^nd ‘b-’’ C-'n'orf d'o' s not so'•m to b'- in'^'r insic’’lly 
difficult.. B-"sidp-9 b- inr. ap.-a b-'rinnina of "'b" y ar and of 
^f^'cond Fivo’-Y:''ar '."Ian'poriod it .mav b- Vvrn ■>asi'’r' '^o 
-'•s^k - adjustirnnas. . 

81*... T-b'""rp sul'’" could ab' as strikina as. i - is Wi-lcoin'l It 
would b'.' no m'uan tcbl-’v-m'nt "'O brinr witbin "b ' sGcp"'' .of 
vibrant Ilf- and prosp',.r.i‘ty n a'rly 3 'pillicn pto'I- subi'nt d 
to cbronic and .-d-'-.tponinr pov-rty for d-c k’ s, with no in^.''dia''f 
bopn of-appr'-c'iablo . irnprovp'W'n'* in ‘■■h'-'i'!' pposp'c'^s. To do 1* 
satisf'’ct': rily', . and tba~ *oo wiab-ln a v would, b' an '-v"n 
mor ■’ •s-trikinp •but;,:: 1# ''5'pS‘"’ly wor I'ba/bil-'^" .aphiav m'-nt. 

82, It is possiblo-*.'- 4n opportunity b~s pn s'ntO'd i's-' lf 
rirbt .now. So- also is a. simpl'" and .int^ns'''’ly, ppacticgl appro-'ch 
t,h'''''.rflto,--ayailab'io; ' In "goizlfir this opportunity arid, turninp !*■' 

■to rood “dvan'^''.^'-',. it may hflp 'US topg^npoin. our f al' h .In tbp 
ry-i t<-'*nor -and harmony of thf, Indian Way of 'Lifnow^’ly p- ac 'ful 
and co-op<'’"a"'ivf 'rrowth, pr.yss^ryatlop of a h-‘al^,hy balance- 
be'twt'ariv City and Villaob,' b''-wpon Ix^dus Tv , and Apricul uiro, 
b'etwoon-H.andicraf ""s and H'''cbin'^s, and '-■bov'"^ all.' r-'sp'ct for 
and m.aln.,tPnan.co and promo'^.lon, of th< dl''ni*y and worth of 

tb''* individual, , ., . ' • ' 

03, To d'-dica;’;:/:. oursdlv's ■■o such ^ ’’ask in tb,"' Da^wn' of 
cur n.a-'io'n'a.l fte. -i-gom would b'" -truly rnncblin.?. 'It w",uld -be-lp 
Us to r •aliso and .prw'f;it'by..tho .■*rom ndious s^'.r'''Ty'h '-’nd - 
pot'-n."i'a’l lnh'"rln.;i in. ■the> : pr inciple's of. tb."' P.ahcb S^ : .'! appll; d 
within ■'^1^0' national sn'd sbcl'al-.-spMi-pp,, -could I 'ad ..to 
rarly' pvolutipn:-irii th-- a-'-'as whe ’p this work is carri d on of 
vho Sarvodava''S"’mai., as --nvir:' .-’d by Maba rT"‘nd’''i and on 1''5 

..-^pplicaMoh. olspwhor-'' also on’- .an ov-'r wl'" nin-:; so.al - , hardly 
could, a fflorw'cratifyln'a prosp et b-apkon •u.s cn-'a:->d ■'",o.l'‘"s. 
at, ainra’"'nt with -■’•sith, vision, cour-yp, .d- ■.■rrmln,';'’ion and her' 

BsTry 1. OF IlHlGiTjgN.'wiLL . 

iTop, .jDlaw'tor —----200 f- at 

bopth—---— 50 » 

'lBot':on Diamr•’"pr-------—-50 ” 

Do-scriptiorx fj ir st Slopa-.—-2--r^---— >- 2: l.(i. • , 2 

Horizontal.ift. 

V.. r t Ica 1 up ’-.o 25 f t 
dap'^^b,..from-: 'ho“ 'top. 


Second Slopo— ■I’iiji. a t,Hori 2 ;o,n*al- 

1 ft. V'w-tlcal 
upto the nyxt 
25ft, depth,' 
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S'^ct ion 


D'^pth Volum-'' of Exc'^vRatP.^p'^i?, Cosrt in 

In f in Cubic ft. ^ Gft*' rl'up'''’s. 

:tu% & Carrf^d) 


A(l) 

5 

135,500 

Rs 1/- 

1,256/- 

A (2) 

6 

108,600 

R?' 1/4/- 

1,355/- 

B(l) 

5 

S4,500 

Rs. 1/8/- 

1,268/- 

B(2) 

5 

63^600 

Rs, 2 

1,270/- 

C 

5 

45,600 

Rs.ki/S/- 

1,13*/- 

D 

10 

61,000 

Rs 4/- 

2,440/- 

1? 

Hi 

10 

37,000 

Rs 5/- 

1,850/- 

F 

5 

11,375 

Rs.6/- 

682/- 

Total 

50 

Ft. 5,46,875 cu.ft. 


11,35S 

Multiply by 

1/3 

X(22/7) in formula for 

Cono Volume, 



Th'-'‘ Cost cos s to Rs 11,§26/- 

Thus'.th'*' Cost of the Irrlr■'“.ion Vf’'lX is R? 12,00,0/- 

v/ ' 'n. 

N.B. 

If ‘h- w(=ll has to b""';d''-'Op;>n-'d fnrth'T by nnoth--r ,10 f t, to 
r-'^cb a total .depth of 60 ft. bclQw r-round I 'a-'l for incr asa 
of flow, this can b’ don<^ by maintainlnr tpo slope, of Isl, 

Th^ PX^ra cost abj ld aniount “'o nno*^ r p>' 1,000/-, 


kr 2 for rxoav^tlon (22/?) X 100x100 Sn.ft'= On- acr- approx. 
Area inclusiv- of Banks (22/7) X 180' x 180 Sq.f": = Two acT’.^s approx: 

84. Gr-at strides bav- b ’-n wacl' bv. India sine- Indoprndanc', 
und ’r wise and carsipb “- d l-adersbip, bobli 't homo and in the 
in'''arnational spb-r-s,, ■ N a liohal Inrom-,, h ns b-'-n ,'Wall on t,bf. 
upward swine r Is Inc, from Rs 10,200 cror s in 1950-51 to 
8s-l0,800 cror s in 1955-56 -and .is-exp'c + -d to -o up fubtbpr 

to Ps 13,200 crer^s in 1960-61. ■ Bet-w-an now-and- 1960-61 
'■’b 'incr^' asa in n.'^'i'^nal incoiro.. will b Pa .2, 900. cror -s-. 

85. Hirid teebr. oloeic al pro^r^'ss is ■''vld^'nt all-ovr the 
wor.ld. Wp ar in ■•b ■ of tbe atom, wbos^ applic ' tlbii 
for peac-=ful purpos ' s op ns up a vista of unparall ■I'd 
material advanc- '■ nt* Cur r'sou.^ces ar ' bound to - 

■crow and multiply, in common .,wl’’b- tbn r-^st of the tvorld, 

86. Tb^ Summary of tbf^' Flan Frarae pab'rs.,.:issu''d uUdcr tbp Second 
Five Y'-'-ar Plan sbow's t^a'l S,800 crar- s ar " the budtpt'''d 
'••’xr^ndl“ure on -’ll accounts, both on "b' P1 --:if. and outsld^-^ “be 
Plan, bv Central and S'“a'’-c Governments, for the five y^ar ,.^>(>r4c»d 
1956-57 t.o 1960-61 covered by tho Second Five Yo-a-r Plan, Thn 
pxrPndi''uro of Rs 60 c.rorP5 thorofr.om in .some of the ■poor -st 
pa;rts" 6T the coamtrv Is likely to ppod--ce an oxtba wealth of 

Rs 86 crores in eanp y<^^^ r'*f‘rom ldi56-57~ for nearly 3 million people 
Inhabiting those a'^^as. For Community Proj'cts th=*' Second 



Fiv^ Y'tt Flm hns illoc- --d R? 200 cror^s for thf' plm 
p-rlod. Tinis works ou:- to -bout Fj. 6/- t.o Fs ^^7 /! 

for comrouil 'y Improv^o nt ov-'t o fivo y -jt period or R-_l/ 
L^. p-r cnpito. 'Ms, In t^km up for 

on tMn W‘'::ls, th- incr-os^-d fagoM of gQ 

oro-^-^s -vo uio if T ^th 

Oo^nunity lnprov'''ro'■ntpnabl''' 8 cr^'-ros of rup' -'S. o bi" 
for b'-n-^fltlii- .3 million pocpl'-’. 

on oor Mnl-v '^■-vMopm- no ^ 2 L^jh -: ., . , P"Opl;^ ,, t bo n s My . i| ^^i^,Jl^ 
r' sourc- s could --sHy b^obou5 R? S^p.o p^r 
coplbT. Tho scop- for co-munity -ev--nc-‘'"f^nt c^n b --o 

S7. It w^s Gondbiji's d^or'st wis’- tM- thr m-mlno ‘nd 
con" n'- 0 -’ r> .Pom should/■"•'ms 1-■" d in’"o rh lif'^. oi .h ' 
boot- s»- of tb- lend. S-mrsJ ond R'liyo -vm- thu words 
'O his Ups.' To Pbr. los'- dry of bis cons^'cra ■ d 
ilf- bo mov d. -bout "br co'n^ry s;‘'-kln:* r nvly no . _ 
aff ction't-ly "c wlp'’ ■’"b*" tr^irs from sorrowin' • -C 'S. 


I 


b'- -n 
' irri'' 
w i ■■'. b 


flR Tb- of Compassion, (iooawiii ruiu b.'s 

Pn;vrto-d th- b ,i.y Mstory’of o«r rfji.-rl.na fr-cn 

immornmrirl. TMs y m ' by' world is i snd 

us to ibr s cr-d memory of Lord Buddb's wbo halicw-d Ms land 

wl tb his. socr d pp'-s^mne. Gr-^at Sain'^s and S<' 'rs -ik'" 

3hri K'»’ishna Gbaitanya Dev and Bharwan Sbrl R-n Krishna 
lm.L^;bnsa D-v'ba^%bo.m '"br path to bun an followsbip 

pind broth rlin-ss. 

cc) V'P' cmld no'.' b-tpor s^ow our d<'’ep r=-m-rd for b'-^ ^ _ 

r>’inc3ri s '»rMch -’"nv «--.nshr iH'-d in -"boir liv-s " 

Ihm bv trmslatlnp tbMr m-rsan^ into tb. liym of millMns 
of^ur uoor st bro'bms md sist^^rs in a tanMbl- way. 
g r;.... Two 'Thousand Fiv- ibandrod innivmsnry of .bo 

Myontlf Lord B..dd.,, ‘O brlnr f 'i,’' 

f’ Is d1>-''o‘ion could -..'ai bP o Historic "°y- If 
■-.do'-o’sl'n, "n.^ In V/oping ylth th. do'-’p st ond most, 
or , T gh >-T»ad 11 ions of Ixidla. 


in" 
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2, lil'e oi thsEfi t-acG'?'elIc rav-gas £rp'::i 15 to 1& 

Iron U jle tc tha PlGnning ComiOEion, 
pucip iD about 1C ypcja ayjjroziiiiatei/. 


3, Aaouuing 4, 010 T/orldLng hours par_,aniiu:E the ru*u.iu:j cost o?i a disasl 

puiap of 33,000 gbilona _;ar hour CP.uacity :.a r&teu at 15,3,030, (vide ,'ecououij 
of ihocrwrelCR»'). 


4, ',/itb. ::;ydel idv/er aupply -the coo't ia 

./ith pother iron ■scCiuaj sized ,3tea.ai stations I 
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5 , bho u-to Oil •e'ccnior.dcs ox 't>uL: 0 i 7 exia' ^jnc-perGd by'the planning CccEuscioa 

apuarantiy-reli-tes to supply of vsiter at tL?.p purp head. Coat of pipes, uraiiu 
etc. are rut soprrately shoirn. These aay add to the capital ar runnin^^ cost. 

The same vrould apply nore or leas to open large irrigation trells iiroposed in 
the notes on large irrigation wells, 

0 . The Ceoio^^cal Gurvey deport of li^4 on the ground water resources 

of Jest Tengal ahavm that dug wells about 40 ft* average d epth* furnish; 

«, DOC gallons per hour in a four .ft„ dinnoter well, 

b. 4,000 gallons per hour in. a 10 ft, diaaoter well, at 
digri ia iddnapore district of .Jest Bengal. 

Oiiailnr conditions prevailed in the adjoiniag aistri ots of tiribun, aanmra, 
Ijurdwon aril iidnapore. In other parts of .Jest Benga.1 t he r ..•.te of fltrw is 
even higher, and the water availa^tia at easier depths, ileap Calcutta, water is 
almost available ex ground level. 

7. .In terms of the feclogical Guryey heport a v/ell having 40 to 60 f»«t 

botton diameter o.rf! an average depth of 50 ft*, nay reasonably he ozpected to 
give 40,000 to 50,000 gallons of water per hodu: ficrw, or d^oiit 2 cuoeco flow. 

Open irriiv'.'tioa wells toear Telhi ana i.'nradx.agar are v/iunin^rt, 
diaoeter sad about’40 ft, deep, and liiive water about 15 to 20 ft. high. 

■■eraian x/heels imving 60 buckets or canisters, 3" z 6 " z O”, Chie conp-stc 
revolutic:.:. is made every 30 seconds, hach eanister carriesgallon water 
opprozinr/iely. In 1 hour about d,0C0 gallons io oravrn, Tnis oeurs 

out the C- 0 ological fjurvey figures of increased floxj x/itn larger aiai:£uer, 
and indicates satisfactory ground water resources,_ These open welis^oxe 
found even within 50 to 100 yards of each other and ar.. worhea r&r if. to 
14 hours daily. 

Crop Icequireraenta for Irrigatio n. 

pbe 'econoaics ox tubcx'/clla-' does not mention the irrigation ra£u;Lreaen«^ 
of a. paddy crop. It shows 12“ reauixesne.nt for Jouixer uaurii-s*. 

10, "Tpr iuaaa paddy the T-anaavati heservoir GcheioQ for the ._'an..-ura, 
ladaapore, and Hooghly districts of IJest Senga^ shews that irri^tioa requireatut 
is about IQ**, 

11. D,'7.G. reports shows that for winter crogss ,10 to 12" irrz.gauioii 
is allowed. 


12, The ‘Ben'gari ijeebly' of IfJrcIi, 1165 Gl^i .5.11. .fanerji on the 

•tubewell irrigation in bast hengal* showdthat 12" water is reruirad .lor 
the irrigation of duo paddy, in the April to IJay season, u:.ie|'r e>._iJ.ireKiert 
going ug:to 20" in very unfavourable yoaxs. 



13, In ainor, inrisc^tioii acIiGaes o;t the ezoayation t::/pe li’re tani: schonea 

uavsnily ic pro-vidsc for ia _onG Irrigation for paddy in the critical 

a-eason of Octob-eri .giving aicnt 3” irrigation. 


14. 


In the bunpe'r paddy yonr of 1 @53-54 the llanaabnti reservoir achens 


shows that nhont 40” of rai.t:ail occnrsG in the padcy asaacn,' July to Octoifei; 


'fherefere, 4G” vj-aa snfficient for a ■i:u 225 )er crop of pr.edy 


Jest hsnyal. 


hy ever 


alia beloT/ 30” in the paddy period in rest Bengal. 


Go, IG to 12” is a lair irrigation reynirscent for paedy. rt is nsicii the 
sane as-the "other liharifc" reonireiaent of 12” irrigehiion in j/estern U.?., 
.Punjab and Bihar, chovoi in the 'aote on ^'hGonoadca of tuoo\/eila' 

Ir::iga ble 

13, Azi open l;irge irrig'otion well 40* to 5C» cotton dianeter, and 
'ab.ont 50* deep, any ’.js reasonably 5:sp<3Ctad to gl^e mneh irrigation, if 
not. slightly core tnan an optimr: ai^e tu'^xweli giving 53,000 gaiiors per 
lioxir. Pho open well cay give abont 40,000 to 50,000 gallons per'hour. 

There is besides a. limited reserve in tJia open cons, ■ 

IS, Tne note oh '.Icononios of tueewelis’ pexpared by the Planning 

Gonmscion sho'/a tnat snoh a tneewell is scheduled to irrigate 420 acres in 
all, (./estern U.;.,-.), 

17, This area is split uiJ in'the note prepared by tin 'Planaiug 

OoQEiiosion as followo:- 


;?.abi 

ougai'ofine 
Other ;ihr.rif 

Total 


240 acres, 
180 acres 
30 acres 

420 acres 


Oatae pattern for Punjab, 

IG, The above irrigatic5i ia provided at the pump head (tuhet/ell). 

The _^r.:,ots declarsc tnet tubev;eil projects in Bihar'ctatc will not" be 
self-supporting. The conditions in that gtete not being suitable. It 
also indicates tnat irrigation iron‘tubeiveli 'osihg diesel ;^iucpa-.cay be 
coeparatively too costly to 'oe practicable. 

13, Aa the epeu large irrigation v^eil (40 to 50' botten diameter) 
nas a flow not less then an optimum size tube-./ell of 1-y cuseos, './e nay 
rea3'0na,.ly assuce a ..ot/ci irrigated Krsa ci 420 sores for an open, well 
as for- a tubewell, 

Relative cost of _irrigation. 


(By note on Mconocics on, Tubewell - Planning CoiLffiiiosion) 


Crop 

Canal 

Irrigation ' 

Tuceweil Irri; 
(proposed by t 

>tion 
ho Ctates) 

h’conoriical 
Tubewell rat© 
Planning Coaa. 

Irrigation 

inches 




""4 

** 

-X-H* 



U.F. 

Punjab 

u.?. 

Punjab 



rabi 
Other 
hharif, 

12/- 

8/- 

s/s/- 

6/- 

12/- 

10/- 

13 /- 

26/- 

12 /- 

16/- 

& 

12 

Ougsreano 32/- 

10 / 8 /- 

48/- 

50/- 

34 /~ 

26 


IT.3, 

* j,he ra^e^ is cuicuiated at 16,600 gallons per rupee .for non—sugar—cane 
laroa, aixl 11,600 gailcns per rupee for augar cane are.a, \.du;cli is the 
rate proposed by the Gtato, ' 

** Tile rate 1 b, calcciutec at 10,600 gallons per rupee as per vropoaal 
from Punjab, 

**■* ihs rate is caienuaued at 16,600 gallons per rupee as per economical 
rate proposed -by the planning GeiAnd.aaion in its note. 
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20. A peraian tThsel irri ;at3B about an acre less) in 12 to i.4 

liouro witli about 72,000 gallons ct water, 2 paira oi cu~ioc„iD ce* a cauel.^and 
a pair of 'bullcc'us are used ’bjr turns, ”iieir airing cnarge ic about>a,C/~ per 
dep, 'i/itb. two drivers coating 1^,4/- to in ail, Clda worlia out to l^t/- 

per acre inch of irrigutitn, 

21. taking t'le figures of 13.3,000-for large scbeue or h^uol pcwer^ 


or h^uol power» 


13 . 4,500 for suail s-iooci power,- ib,S,C 0 O for diesel pc'rer as per note 
on Mccuomics oi' lubaT/ells* ttifi follOT/ing rates for irrigation wouic' appear 
to apply. llierG is no. depreciation in an o pea irrijaticu well as far ao 
repair or iungevity goes, ;-,eprecia-iio3 on tbo puap or uotor has not bear, 
inci-udec, 4,000 ho'urc per annum are fi-sautaed fts in a ■tu-'oowell, Pho foliox;:b.;g 
rates are ooap..uaii-/o: 


Crop Iri-igcticio Cose 

•f-n ■ 

UWrA^-* i . 


Cthor ilaarii 12" 
Sugarcane 25" 


cf 243,000/- At 4,500/~, At 3,000/- 


ila,4/w/— 

a/- 

12 / 8 /- 


Ih,8/12/- 

9 /- 

10 / 12 /- 


2ii3/0/- 

iV- 

S7/8/- 


lAO^/— 

4S/- 

iOil/- 


Peraian w’heol. 


ifthice ua- 
loirl^wJL, 
ao open 

■p 


I <1 • •J' 4 

It x^ill be 3 ...en from para 10 atid para 21 the ru-ies for irriga-bicn 

from open large irrigation, weiio are the jl&v/eat. .P/on x.utii a diesel 
puo^ attached to the <^en .well the rates are lower tnar» tiicse otfkaA.'jiii. 
under hydol power fyoa tubewella in Punjab, Allflvauces for depreciatLo-n 
an— )of puE^k etc, ia an open well would not spgycyttiably raise tns rates to/. 

, ^cheaper than rersian ..O^esl or tuhewell irrigaoioo, ,wuut pays in either 

A si-vtu'ilf! psy bettor i'n open large w^lia. It also saves labour as- x/oli 
ation)a 0 bul-ocho for be'tter u-tilieation in' the fields instc^a ■ cf on irriga- 
)ticKi in respect 01 Persian aeel. 

Che value of increased 

•2. Ah open v;all yielding 4C,0X gallons per h. 0 D-‘ and irrigatiri.g an area 

of 420 acres, uay.bc ozpect c-d .to .ilTe a total ..noroajed output of foc.prains 
by 84 ^ons per arhun, tahiu_ 0,2 tons foodgr-a. us as the incrG£-.a..ou yield 
■per acra-ihrough irrigation (plarinin.;-; Cc'ucisai'sn ’3 M.yarca). 'i‘a...-ing 23.400/- 


Potai cost rA25,0G0/ ‘ 

fi fib'fli.'.;-'.-.''. Rr-'.-sAll -'-.n JO.S -ua——C 


increase per.acre, and taking -che coot at 23,35.0/- er ton over, an area 
of 2'40 £'.crss'.of habi and 30 acres of hharif, fe 30OzS/7a:35O»*15,0C0/-, 

25. ' in addition, over 120, acres of sugarcauealic’cring sn increase oe 
lOG.naundd of .sugarcane tbrough irri.y:-hion and .t .ih.ig Ib,l/4/- pez' naund as 
the price we-get 120zl30z4 and d/4 rupees ,<>?27,000/-. 

26, Ch this b.:.sis^ the to.tal incrscsec. jnoo;stio 53,42,000 annur-i. ,.y. 

fhare is a surplus of 23,8,000/- oVer ,r;^34|00C/- shvfU .in ' 

■ihersf or e, eupoct a full repuymasst cf ..the. Cost of v/tl aru. .•hiefca'i 

the first year itself, leaving 548,050. eutjc'a for th cultivutoi’s. .^Laia- 

rsaotion ia, iher.eiorc, periectly pr&ctidable. 


per 


•ihrougii 

iryi^ye 

per 

. 'Jon 

the or 

131 of 
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30& per c 

pen X70 
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even 



4 


27, It. sLoiildaSors, ts.'Olaej: tn^t.-,cj»eQ laj:;;;;o.':Lrri£;atlon vfolig cf 

50 ft.' ar^d £zi £!:^3r;.j£'d^ntlx -of 50'26; .'-rs 

'Je'cr-idicT.-I-ly d.oma^'and- 'ledbibiij-'(vjc-e^- ^-aoloyiaai oi 'Ii'dia 

rciiort on ^’O-UTid xifater reGofceg, /set Icx:i;,;al and i.i'ri£,aticc rreii:; 
i-: :ra;"-rous yerta of India), 

■yinanoially low in .cost aan '^asy o:. • inpoedy r^ccWQry of ca^pitnl 
inveatrsest, 

C. .'Iconorjically nap-iag in inoranao of crop a;3d •^jsnc-re.i ajp-Io-alt'jrr.i 
prcclactltrity and quid: in return. 


, Airdouiturally attraotiva, ':oinn cicn:; at land to vi„ia(;;:‘S and 
under tdiir' full control*' 

, '®,,ddif2£itiv3 in inoreaeiri.,; icodyrains .u:d conor a.yio:lturai ,prod;::0: 

' aricotandiaiiy,*'and fron.witdMn tdo •vor;.- fin'at year of tno 
inveGtnant, 

Idintonance and yrojirocoive enlur.yng cf prodnetion in 
", aubDoncent yeara hy aelf-generadod iixvOno^. 

28, 'flG •Aaatsrn JocnoLnat* in its ayeoiel artlelL^ •neaded »A diain 

reeieticn in at page 7C1 of ita iaano of -dOtn of i-ivy i'fdC points 

to tna tnoundnoaa of tno preeont soboae of large irrio-tion v/olla, '-'.ad its 
higd potential, '/iesring inoroaaac output aa well de iaveatnent aubaoquently 
in developiaact 'with aesrcr.ja ©aution and levul deadodnsae for v?nicLit-jfi'Journal 
ie repatdei, it co:uiinera tnat the acliens laaa a 'iaveataent to inccae 
developaent ratio far beldw t5-t: of any other project' in tiio Geoond yive 
Year "?i-an'V,_ Ini a aeans that .for a given quantun of inveatn-eiit •"fcbe iaiitput 
or xnco'Cw"i3 'tbo hi.jhcat of ail projects in the jecend 7ive 'fear fran, 

l-rop'o sal 

2t. -0 get xdny tangible results £-e sc-rly aa possible aid resolve V'.'^a'l,Gv:r 

doubts there a-y Le a,, out the roaconabie. asounptionr on coct, increEaec o'uiput, 
water resovxoes, ", ;.I: general ;v..ceptability and attraotiveneas of the sciieue 
in various Iteteo c'f ■"nddi,' it is suggested .th.;,t \is start vi'Ai about IS^C.f'C 
large irrigatioii wells '^en. type) 'trithin lti56-57, bhis will bolp the .fliarif 
at least iiajrily, one the Afbi more fully Trituin t.iis yas^r itself. 

30, ' The cost will bo apprcni:aatel5'- ..4,12,000x25,000 at na,2D,ObO per 'well 
including a pu:ip .y-iosei) cos 'ting :'h,lh,G00/- appro;:ii-e;tQiy, 'and S’-io.lding • 
3?.j0C0 gallons par hc'ar, I'he total’coat for 12 ,000 wells uitb puepe 'v.'ili be 
1:^30 creroa appronimtely, 

31, Iha increased yiaid ti-fjdn g .0,2 ton .per acre for 42Q acres irrigated 
per weli 'will cose to ..n,l'0,dG,000 tons, or nearly 1 Eiii.'.i(5n ions, a 'year, 
fhc value _^of the in'^rease. at Ib,3o0 par ton wculd in 1253-57 be 13,35 croroa. 
./here foce.anc case c^'opa i:,hs sugeroans-ar cotton or g'u.te .'urb 'Cchaidered 
the increased value of agr.irultureLi produce froa it, jI'O' weila at 1442,000 
per weli- co'uie . se-'.c.ouoe.zvaeiy ..460,40,08,000 or approzisiately 13,50 of ores, 

3.3. fhere Siiouid sc- au^atanuial saviii.gs over fcr.eiigii exchci*g'e' tlxougL 

tills^rncreaaec. internal^ . 4 oductioa... There vd.ll also be savih'es cn su'esidies 
for foodgrains. liner Irrigation acheeies could-be- unefully. ronr..-^/'. fj-i the 
oirecticn of Gr;ca.vating these w-olla aa, the noet profitable ;.iGanE of inv----.... 
s:i ai'cas 'suitco to'thar., , Aid from other' se'uroes neunt to j,aGsia‘3 t.:e eariiost 
possible increase- of production in dgrrcniliuro ^aigg-bo (giyen. 

33, t-g c.'.iouj.e Uc possible in that, case'that we era '-csas';;'the results' 

in the light of the aaaunptions ci.da, on aa r.e-aconable .a.bs^aia ns onists .at 
presGut,^ This aseGSs_:ent vil.i be a recurrir. , and c-ontinuing prooesa, as r-'.n; 
weiis ar-e cosipleted. 
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34, Ev5n ii tho 21^r in nyslla veriia, soae oain.s eCocre and aot:;a bsir-o beicv; 

l{r Quaecs, ihs ienn portion and th& f io"7 naj fnrnish irri^E-iio^ i-'- havinc 

fair rainfall, ’say 34" or nywar^^p, ’ihs ax^'a irrigated nay le proporticrairj 

Isaa than in. tns aas 2 oi a fall anpyly* Gnc!a Wctlla in any case aervo aa a gt:...;.:.-'.: 
irrigation eourcd, anp^^ricr to shalio-j tannsj to anpylsnont canal io'-ri.^aticn at 
critical tin.^B aa hapo-pona for ozanplo, in Tanjore, 'J,!., ..'•cnjab, ata, toLcn tL sr>^ 
ia an acute dgnani fron '-iroenaivs arena for canal irrigation 0.1.1 witnin an 
eztretjici;/ limited psriod cf ti:xo, l-ater harveeting natlooda maj'- aiao help in 
saving of water in the irriyotion -tsII, and increase the area for iro-igatiGn 
correspondingly, and hc-noe increaaed Taiue oi total entro annual production, 
and allow for vario.tien and cropi ‘pattern, le;yaninu3 and green nanure crop>ping 
and the of fodder as additional aids t6 the oultivatoi*. 


Places, T.leflo e ra-c. .:-e pranp 
asnurcscG is noedoc, Giniia: 
test. 


,arly nev.' wells aa are s^anh arill p-rovide fui'thsr 


35', irrigation wells of tho type 3ontaap:lated in this schons uin .-.r 

discussion -^rsr j partially enoavated in lfcd-6C, in herdnora district of Wc'A la:. gf:.l 
and nuro’oersd. about 55, hf these, Gome 'v-olls reached .r.e-ptha of le ft, to S'D ft, 
from ground level vrhan hoot delief worhs .unosrtahsn es facaja^m-idef measures 
closed with die advent of the rainy secson to oe reneeved later from Geptoeber 
onwards, 'Iven such eicvi-tially encavatsd tTails, irrig.^t ed lands ':;ith lh,00& gilon 
per hour pmt^? working for 4 or 5 hours daily, with no appreciab^.o f all in the 
wat-er lovoi which \ras close to the ,round being mid and late monsoon p:::.rioc.. 

These wells recouped thensclvec cvernighfc. The prospects of good flcx;s were 
uniformaJly 'groniaing in all these^cases, /ibout 125 v/ails "for o/hicu offers of 
lend vrara 'a&ae "in. 1-355 i-o Bankura district could bo cempiotsd v;itliin a nentov i f 
orders were given and the raiea of .flow in all these could prv/ide f urthor proof 
ia necessaa'y or reiuired, 

SY, The formula for ground water percoirbion in sui>-aoils when appiisd to a 

56 ft, bottom diameter well gives aeout 4C,QGG to oO,bvO .^allons per hour flw, 
in, conaitione perte-ining to the v;ostera dictxicbs ch Jeat h'en./.l. As defined 
ia Geological C’mrvcy l.eport, 

3o, Tnose festarn districts ox lest hen rax are the more or fled aU'- arid .?arts 

of the Gtate. The rcfcrt of the Peologicei Cnrvsy shows th"t c>^en better si^Tpli'C! 
of w.ater onist in other districts oi ..'eot hengal, .Iro fiworo -f 4,300 gollons p_r 
ho^er for a ten feet liamter well in uidnapor distric'i of .'hst lw::ga.L ia siigh:.!/ 
less tIiC-n the apprc;'.iwr.te ii-'ere ci S,000 gallons peer hour fjjw in v/clis J ft. 
cinmetsr near •hxrssmagnr close 'lo Lelhl. It is, therefore, r«asonaGlo to assnae 
that large opaa. irrigntien wells arc on intensely practical at., profitable ri.-a:'.a 
of agriralttirai dcvelo'caont in sr^eral Gtates oi.Isdia in the w'^io.jost poGsible- 
tiso-utilising our Icrge rural man-power to good purposes foJ rapiu prosperity. 
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HOTS. gH:j ! sciLuLE, 3orH.;,HiiL. Taeo. 


The Pilot well at ouitaapuTj DelTi^ was sanctioned in June 
1958 by the Ministry of Food & Agricult a'Cj fiovernraent of India. 
Subsequently in December 1958 a Technic .1 Committee representing 
experts drawn from 3 departments in the Government of India after 
filature cons.iljration of data so far^ then arrived at conclusions 
on final recommendations vmich inter-alia declared that i- 

Large- Kutcha Irrigation Wells of the type of envisaged by 
Shri Iyengar nay not be expected to give a discharge more than 
1500 to 2000 gallons per hour even in favourable strata. All 
experimental oDsarvations carried out-so far lo'ud to this conejnclor,* 
Moreover the conclusion is amply supported iy the proved physical 
facts of the hydreaides ef flow in wells' 

•The calculsti:na aXi. expectations for a high discharge 
from these types of wells seam to be oased on a popular falacious 
idea that discharges in a wvll will increase proportionately to 
the dimeasions of the well'. 

'In view of the discharge expectations as discussed abovej 
the benefits derived from such walls is not likely to be commen¬ 
surate with th.3 cost of these wells. 


Besides these there are other inherent disadvantages of this 
scheme, such as oocupat-en of large area of land and construction^... 
difficulties of wet aarth'oxcavation which are considered to further 
and to the infeasibility of this scheme.* 

The pilot well i.s meant to test the feasibility of constructing 
large kutcha irrigation wells of this type and the economy tnereof. 

Construction has been ably handled by local talent with the 
help of timely financial advances from the Indian Cooperative 
Union's Rural Development Division at Mohrauli, which is being 
reimbursed vrith rcccvi’erj.es on running bil3.a paid to the Chairmans 
Village Development Gouacil, Sultanpur. 


The construction of the pilot well is itself proof of the 
feasibility of constructing wells of this type. Ordinary masonry 
walls which are the only oxisting sources of irrigation in the 
vicinity - caused rupees 5,000 or raore and provide inadequate 
irrigation to hardly 5 acres annually, the pilot well is even now 
capable of fully and satisfactorily irrigating SOO acres of crops 
annually. Even on the pr-ssent figures, capital cost per acre 
Irrigable works out to Rs.200 for che pilot well as 'against 
Rs.lOOO/- for s.n ordinary well in the same locality. The balance 
in favour of the pilot wfoll could be even mors striking with further 
deepening. During the progress of construction adequate irrigation 
was provided to a- limited area,. The well is being aov^pended for 
higher flows. The present flow is not less than 8,000 gallons por 
hour. 


A fishory has b-e-en started adjacent poxid, and the 

waste land adjoinins the is being devoiopeci as a nursery 

and orchard. 

Irrigation has yielded bumper crops. A number of farmers with 
scattered holdings have bonefitod by cooperative use of the 
irrigation water. 

The well is proving satisfying and attractive to neighbouring 
villagers also., who are appreciative of its special advantages and 
economy in respect of‘their rapid agricultural development. 


P.T-O 
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The scheme of large kutcha irrigation wells is a-jSignoa uo 
utilise rufai flisipow-jr r.^spurces an ^ ejctensiye scale in '’■U’lng 
the speedy construction oS siailar v7g11s;. in Various parts oi the 
coui.try. It is a labour-iritansive public works prograiiiaG,trig¬ 
gering-a chain reaction or acceleratad and dynuaic rural and 
urban prosperity. 

By thisj, there will be not on.Ly temporary employment _ give a 
to large numbers oi' uru-uployod and under-employeG. labou]:' in. th.? 
country-side, but productive ii-'c ig-.-tion sources willte be creatS'd, 


swiftl/o lOOmen 
a single well. 


rorking for about 4 months can normally co.nple 


Irrigation provides a firm base for fruitful agriculture, 

.lore crops moans more employ-aant, more and cheaper food, and more 
all-round progress and prosperity. Individual, social., arid 
natural material economy ....re a.li enhanced. 

Tho irrigated produce is about a ton per acr.e in exc^^ss of 
the uiiirrigated yi-sIds . Tnis i.s immediateiy verifiable- 53 -cores 
received irrigation durln.g the adriter with v/at..ir pumped out 
during excavation. There is enough water in the well to irrigate 
100 acres of Robi crops a.id contribut> .an extra income of 
R3,50,000/- thereby, it can also irri.gate with ease- 50 acres 
of early and late summer vegotables. Grosi: value of the extra 
''ftput could be not lass th-an Rs,60«0'00/- .In the favc’iraole 
markets afforded by proximity to Delhi. 

There are added irrigation b.anafits of insurance of 50 acres 
of JCarif crops against Inadequate and untiniely aid ahd raisingsoil 
fertility with green manures. The c..apital cost of the pilot well 
at Sultanpur can thareiore be more than doubly mat by the gross 
value of the annual additional output of the ir.vtgat'vd acreage. 


Ph.; .ii.vst r ,-.vnr -ist .' ,1/3 . y^is scheme in its article 
headed 'h-l chain reaction in agriculture'^ in its issue of 18,5,56 
and showed its excepticnal-ly higb economic content in the field 
of planning. The article is self-oxplanator 3 >' and revealing, 

Thw value cf the .annual increa-sod agricultural output due to 
irhe pifot well is likoly to be more tnan double 
capita.i. Go.vfc o,r its construction. In the main scheme of 
rarge kutcha i.ri'lgatiGn we 1.1s It was assumed that the value of tht 
n output due to irr-igation woul'-l be slightly 

Ann capital cost of th<e well and running costs of 

tA®*.L, reaction built up on tho basis of a very 

estimate of increased output can be even mors 

the light of the excellent prospects 
nf* pilot well at Sultanpur where double the value 

of tne prooect is raalissd within a year itsalf. 

d-V' ^nrnL? ijudicious husbanding of proceeds of such 

possible to step up production* as 
.^,..-oa.tly, oubstantially and economically as desired, 

r’n initial advance of 100 crores of rupf^e.s from 

rr;;V aid thereafter, it is quite possible 

w starting with 20,000 kutcha irrigation 

w^.31b giving two million tons extra foodgrains in tho first ya>r 
and ending with 24 million tons above the base year in a five! 

development, a.Iongside final return to Govcrlaent 
of tne 100 crores advanced initially^ uov.xii.uuuv 



l\r. 


PLAI^NING COIMISSION 
(NATURAL RESOURCES DIVISION). 

Preliminary comments on Shri Mandal’s note on stepping un food 
Production, 

Shri Blandal has proposed a scheme for the construction of 
large open wells and pumping water by means of electricit^’ or by 
diesel engines for irrigating lands for rice and other cultivation. 
It is based on limited experience of a v;ell wnich was coiistructed 
in Bankura district some time ag©^ The main points claimed in 
favour of this scheme are as follows 

(1) The well should have a very large size of 50 feet 
diameter at the bottom increasing in steps to about 200 feet at 
the ground level with a small protective bund all round. 

(2) The total land required for this kind of construction 
would be about two acres for a well and it is suggested that this 
land should be donated by the villagers themselves* There is also 
considerable amount of excavation which is expected to be under¬ 
taken mostly by the cooperative effort of the jcjieficiaries. 

(3) A well of tuis size is assumed to give 1^ cusecs 
flow (or-33,000 gallons per hour) which is the same as a regular 
li ft, diia, tubewell. 

(di) The total working expenses, which mainly arise from 
the cost of power or fuel oil- for running the cnginie and puinp, 
will have to be borne by the people in addition to a, ccntributiu:. 
towards *the initial cost of the well and the pump se-t, 

(35) The extra yield per acre from a well of this kind 
was assvoed as one ton of foograir^per acre, a result of 

sequent discussion with the officers of the Hannilng Ccmmiscicu: 
Shri Marudal has agreed to take an increase of 0,2 ton per acre, 
which itS the average figure assumed for areas benefitt-od by' 
tube-well^. 

(6) It is claimed that if this scheme is launc:hed on 
a, nation»»wida scaj.e of 10,000 wells, it would, le capablle of 
producin/g nearly one million tons oi* additional foodgraius on 
the assu'Diption that eadh well would irrigate about 420 a^pres. 
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Sliri Mandal at first envisai-ed 40,000 wells each commanding 50 
to 60 acresj he has changed this proposal now to 10,000 wells, 
each commanding 420 acres. There is no clear basis for the 
assumption regarding the area commanded per well* 

(7) The scheme visualises considerable government 
initiative to the extent that the wells and the pumps are to be 
installed at government cost and possibly maintained by them oi 
through the village cooperatives, 

(8) The extent of additional benefits is expected to be 
substantially more than the exp'ense of pumping etc, and it is 
suggested that there would be sufficient savings for reinvestment 

in..constructing more wells so that what is termed a ’’chain reaction" 
can c[cv''.3.o-po. 

(9) An essential pre-requisite for the successful implemen¬ 
tation of this scheme is maximum cooperation from the rural 
communities for donating the land required for the well and for 
undertaking to pay-.back the heavy pumping charges and the initial 
costs, 

2, Officers of the Planning Commission had the opportunity of 
discussing with Shri Mandal the details of the scheme. Their views 
on the scheme are given below:- 

(1) The satisfactory working of the type of well suggested 
depends very much upon the soil strength at individual locations 
and there are doubts as to the perfoimance of such large wells, 
which may cave in or collapse in course- of time. The cost of 
Rs,15,000/- assumed per well appears to be low and will depend 
upon the t: pe of soil and the need ,for any special protective 
measures, 

(2) The extent to widch period would be jorepared to como 

’ll 

forward to donate the land (two acres) and offer to mndertake 
excavations with partial or no wages depends upon th63 results 
which may be realised from the first few wells, 

(3) The yield of water assumed from a well pf this kind 
appears prima-facie, somewhat high and depends upon asub-soil 
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water conditions and the proximity to other wells, Sno.h well will, 
therefore, have to he carefully located at places where there is 
an assured and plentiful supply of water, 

(4) Pumping water from open wells for irrigation purposes is 
fairly common all over India particularly in places where electri¬ 
city is available at reasonable cost, Ic far, individual v;j.Ui 
initiative and means have availed of it, often with Government loan 
assistance. The cost of irrigation by this mean, is obviously much 
higher than from flow irrigation. This high cost applies to areas 
served Tjy tube-wells as in the cost of U.P, or Bihar where water is 
sold to the cultivators. Past experience has showi that in all 
cases the people are averse to paying such high rates. The U.P 
Tubevells Scheme has not been in apposition to meet its working 
costs v/hile in the case of Bihar considerable losses have been 
incurred on the tubewells scheme. The success of the scheme 
suggested by Shri Mandal will naturally depend upon the extent to 
which the cultivator would be prepared to pay comparatively high 
charges for water provided to him. 

(?5) There are a great many difficulties in the maintenance 
of diesel-driven pumps, which is generally expensive. Again, 
QlactTlcity is not widely available, 

(6) There are grave lioubts as to the ability of a well of 

the kind proposed to irrigate as alrge an area o.s 400 acres 
including some rice cultivation, even for the purpose of 
supplementing a rainfall of about 25" to This aspect will 

naturally have to be investigated by State Governments in great 
detail. Further-,more, there may be practical difficulties in 
distributiiig the water from a single well over an extensive area 
of 400 acres which may require long length of pipC' or lined 
channels or hurae at high cost which will have to be provided by 
the landowners or again at government cost, 

(7) A nation-witiB scheme of 10,000 wells would cost about 

50 crores according to Shri Mandal's revised estimates. If 
local conditions are not so favourable, as he has assumed, the 


cost would be substantially more 


4 
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( 8 ) Tlie 'cotal provision for all the States for the various 
kinds of minor irrigation v;orks (uells, tanks ;3 tubov/ells; "bunds, 
canals, etc.) is Rs.78 crores in the • Second .Ive .'ear :'lan. In 
addition to this, there is a ^vrovision of .about R-:*50 crores in 
the Community Development "Toiects and Hsitic:j.ai Extension Blocks, 
Before a scheme costing a largo sum of .r.hout Hs*50 crores, as put 
forward hy Shri I'andal, is considered for l:.:plem 3 nta.tiqn, State 
Governments should be given an opportunity to examine the relative 
merits of large open well pumping in comparision with other types 
of minor irrigation works in their States which may he less co.stly 
and capable oh yielding greater benefits. Even i." additional 


funds were availa-i>)..e for minor irrigation works it will still be 
necessary to determine whether the scheme proposed bv Shri Mandal 
will give better results than other types of minor irrigation work 
that are undertaken in 5;ifferent parts of the country. 

(9) The manner in which the recovery of charges has to bo 
made from a large number of landholders who would be benefi 
well irrigation, will have to be carefully worked out* Prima- 
facie, it is considered that it vrculd be a groat'achievement if 
the actual cost of service could be recovered from the cultivators 
•It is most unlikely that any surplus revenue v/oi-ir result for 
reiiivestmcnt so as to build up a "chain reaction.‘‘ 

( 10 ) The comparative ocwncmucs an : the scale on which a 
scheme of fads kind could be launched depends upon detailed local 
investigations which will have to be undertaken by tne various 
State Governments, who will also examine the relative priorities 
and benefits of other rainoi irrigation schemes which may be 
capable of producing better results in about the srume time. 


Sd/»*S. S'Urx-rambu 
•'^* 6 * 56 « 





Ko. DSP/PL/SP/I/30 

Directorate^ of Statistics & Planning, 
Goveminpnt of Saurashtra, 

Rajkot, 

Dated, 26th September 1056, 


To 

The SGcretory. 

Planning Corrisslon, 

Governinont of India, 

N<'‘w Delhi. 

Subjects- Dr. P-ashupathl Mandai’s noap on b-te-^pping up food 
production. 


S Ir, 

I ar directr-d to refer to your lot+^er Nc.PCCVVl 
f3U45)/56 dated the 9th July 1956 and to state that this 
Govetnrent agrees with the views expressed by tho Plying 
eSSslon (Natural Rosouro^^a Divlstr*) In -rlr prollrtoary 
comments on Shrl Mandal’s note*. 

The assumptions made by Shri Mindal ill 
In context of conditions obtaining in Sa^ashtra , 

SecutS of any scheme on the lines Indicated by Shrl Mandal, 
Is not likely to prove fruitful. Wells sunk in Saurashtra 
have to bo dug through hard stratum, and the costs are 
tmsequenny high. Again, because of 

resources, increase in dimensions of a well will not add 
proportionate ly to tho watering capacity^ 


Yours faithfully, 


Sd/-( 

Director of Stotlshics and Planning, 







Ko..?4l]<X.XXV-B-.8S7/66 




To 


Sri D.B.Dutt I.A.S., 

Deputy Secretary to the Govt, of U. P. , 


Tho Secretary, Flannlnr Cornissloti, 
Governront of India, 

NewDelhl 


*iubj0cti- 


Jlr, 


Dated Lucknow, October 1956 1 

Dr. P.Mandal's no,tes about pumped-Irrlgation froir 
largo open wells for Increasing agricultural 
production. 


With refer<^nco to your letter No,PC(V')/l(3)(45)/66 
dated July 9» 1956, I an directed to say that the schemo, prepared 
bv Dr* P.Mandal on Purpped Irrigation from open wells appears to 
be baaieall'^ unsound* The basic factor that has been ignored In 
ICheme Is that the supply of water from a well (tubewell, 
inaionJy well or- this type of woll) does not depend on the 
diameter of th^ well but on the discharge of the springs or wa^-er 
hfarlng strata that supply wat-^'r. A. larger diameter has 
thr<*p functions viz. (iT +'o enable the tapping of all the springs 

f VI) bigger area for storage-’andClll) gre^atervifaqlUt^y. or 

unnvenienoo fo^r lift 

sUbnly of water* The second affects it very little*; The-iflrst 
la^porlant buf is irrelevant to the present case .because thely 
maxiirur alte n^^aded 'for 'prioper'tapping of the ^ j -- 

Sartloular rq?lCH-r Is^rict ror^e-than few feet. Thus thR basic -’■■■ 
lasuJStlon dws not-reet the condition' of U. P. and the .entire 
suner-structure of-j the ;scheme based on\ it drvoiS_ not seem to apply 
tS^hg needs of fhds'State , ; Besides ^his, thH large 'sized _ wells 
far Storage have an .advantage in ..only .those, cases^where.wat^^ 
lifted by a Oroe low-capacity lift such as Persian Wheels etc. 

They are, however, out of Question whejo a jumping set is.^ysed 
because Ihe entire quantity stored, during the night tl-me^^^^ 

be\lfted wit'-in' a few minutes and t.bo wellrwill not-work 
^lesrthe rate of recuperation dlrnqtly/r springs 

O at least as roudhi as the- capacity. ,6f the water lift, 
oriJnMonal vleld ’Of Cffie’ton per acre assumed under ’♦'his scheme 
the high sldf. as tha Planning CoF.mlssion's esnmate 
f^rSdltlonal ylPld on account of nlnor irrlptlon shhore. 

Am rtvaTTf ft e tofi^ Tier acTe* The estimated cost of Rs»lo,vJ.>|i 

also appears to bo gross undor-ostlratP for oond.-uws 

as prevailing in U, P. 

to the The State Qbvrrnment have glvon very Jareful 

fuou lV proposal# contalnod^ho note and 

UA*ni-» rthf* Vi-i-an Vipeii St Krps.'fc success to W^st B^n.g3.1; ths 

?OTa!tlOTl in.u.p' 1**: therefore not very agreeable fer taklj^g 
up the schemo. 


Yours faithfifllv, 


Sd/A D.B.Dutt) 
Deputy S^^cretaryi 








GOVEH\'MT OP TRAVAN CORE-GOGH IN 
PLAI^NING DEPARTMENT 

NO: L.Dis.24406/56/CS, Dat^c^, Trivandruir, 8-10-1956. 


PrOTT' 

Tb.' Adiitlonal Planning Corrmissionpr and 
S^crPtary, Trivandrtai!, 

Ti4 

Tho Sfcratary, 

Planning Commission, 

Now D<-'lbl 

Subjpct:- Irrigation- Purppd irrigation from largo oprn wo11s 
Schorc of Dr, P.Mandal M, P., 

Rof:- Your lottor No.PC(V)/l(3)(45)/56 dated July 9, 1956, 


in this 
ite. The 
In coneider*- 
3ii:8 ip. iiip 

bter 


Sir, 

I am diroctrd to invite a reference to.your letter 
eited f«r»r®rdlng two notes of Dr,P-Nlandal « from West 
Bengal, about a sch^’re for pumped- irrigation from large open 
wells. The scheme of Dr, Jiandal has been examined by this 
Oov<»niin^nt and th y have QOm'e' to tho conclusion that it Is 
neither feasible Mov economical/are summarised below:- 


(1) The scheme of Dr.Ifandal is slmiilar to lift 

irrigation except for the extra cost of wells, 
In this State, eynn lift irrigation schemes ' 
do not appear to be quite good economically, 

(li) It is extremely doubtful whether co-operation 
from "-hG public as expected by Dr.Mandal, viz, 
donation of 2 idlcres of land for well, froe 
earthwork, ^tc. will be forthcoming, 

(iii) Open wells without masonry may not be feasible, 

(Iv) Tho cost of wells estimated by Dr. Mandal is 
too low, 

and 

(v) ...availability of sufficient quantity of sub¬ 
soil water is also 


Yours faithfully. 


Sd/-( 

For 'Additional Planning 
Secretary, 


Commissioner and 







GOVEil'.I- EKT OF A.SS^^T' 

PLAICE BJG AND DEVELOR/tMT DEPART?®NT 

NO. P#R. 175/56/49 Shlllonp, the 12th Decerber, 1956.. 

Frofr 

Shrl D.H.Kohli, I.C.3., 

Secr<^tary to the Gov'“. o ’ Assot , 

To 

T’ro Socr^^'+'ary to the Govt, of India, 

Planning Co’T'oisalon, Now Delhi . 

Subjecti- Purped Iv’oiro'ioii froi- l.-argG open wells, as aH 
econorical rroans of lore a sing agricultural' 
product'^ on. 


Sir, 

In acknowledging h<^rewith the rooeipt of your 
le-^tor No.PC(V)/lO){45)/.^6j d' trd th« &th July, 1956 
forwarding thf’rewlth two notes prepared by Dr, P,Mandal 
M.-Pr fro'- ivest Bengal on the above subject, I ar’ dli'ected 
tO'iforw'ird herewith a copy of let^'er No,3847 d:r?v;r'd the 
fth Nove’^ber, 1956 frorr the Agricultural Engineer, Assar ,. 
■^0 Tillich hhrr state Government have no o+'her corrmeats to 
rake* 


Yo-rs faithfully, 


Sd/-( 

for Secretary ro th^* Govt, of Assa” 
Planning and Devolopmont Depar'^ment,: 








Co^sy of l*rt»£i.r Ko,?5^47 dA.tPd thr- 9.11,56 f^orr. the Arrlcul^ural 
Engineer, Assai^, Grin'^nt.l -c rhr? Add'^ttonal Dlrecuor of Agricultnro^ 
ksBT'y ShlTongt 

Subt*. Notes pror,tired by Dr.P.Mandal M. P. of W^st Beneel on Purped 
Irrigation from large open w'^lls. 

Hefi** Memo No,PG(V)/l(?)/ 45 / 56 /Gov'!:;, of India Planning • CorElssion 
d«tcd 9.7.56. 

In rr'mrnlnr heeewitb the .-bovc notes after studying the same 
thoroughly I beg to us follows:- 


1* The gohsre as dra/vn up by Dr.Maijdal M, P* Is meant to provide 
irrigation by purpine out v/ater from open wells excavated to the 
siee of C9 ft, dla at the top and 40’ to 50' dia at the bottom and 
to a depth of 50 ' ft. 


2* The land required for excavation of ’“his large well will 
require approximately 2 acres of land \vhich should be donated by 
villagers by themselves. The excavation is also expected to be 
ij^dertaken irostlv by the Co-operative effort of the beneficiaries# 

3 The scheme envisages tha^ “he Government should bear all cost 
of Installation of the pumping sets and a part of tho cost of 
excavation of well. 


4*. The pr 0 requesi!tf*s for the successful implementation of thia 
schemo as pointed out bv the Planning Commission is maximum Co-op¬ 
eration from th-"^ rural Communitifus for donating tho land required 
ffV the well and for undertaking to pay back the pumping charges 
the initial cost, 

5 As regards tho possibilities of introducing the scheme In our 
State I am afraid I arc not in a position to comment for the State 
as a whole as I have no knowledge of tho underground water table 
or of soil strength of all tho areas where irrigation is necessary, 

As for the areas like Kaki, Fullangani and Subsnkhata where 
reclamation of vast areas are done by departrants and also Sonajull 
where lot of reclamation wor'k was done some year back and problem 
of irrigation is acute, I b-g to point out tha-^ the Possibilities 
of introducing the scheme in ^hesc ar'-as with success is doubtful 
Insplte of tho availabnity of requisite areas of land for excavatf 
ing wells, for reasons stat^-d below;- 


(l) The underground soil structure of some of the above 

mentioned areas like Sona^iuli and Subankhata is loose 
for layers of boulders and gravels which wl'^l make 
excavation very difficult to a depth of 50 ' f*", ^d, 
even If with difficulties well are excavat#d cavings of 
the sid^s in all seasons and mainly in the roiny season 
will collapse the wells. 


( 2 ) 


( 3 ) 


The underground water table in these areas are^^very^^ 
low e.g, at Sonaiuli a well dug to a depth of Op ft, 
iseeps barely 3 ft, of water during dry season and even 
during rainy- season water is about 4— ft, bblc-^ 
ground level. 


The pumping sets when Installed will have to be powered 
bv Diesel Engines which will he very cOstly because of 
low water tabl-s of the wells and therefore the 
consumers will not be willing to hear the high cost 
which may prove uneconomical I- therefore beg to 
submit that I have gr ve doubt jnmy mind regarding 
the success of such at scheme in ou^ Sta^jO for the 
aforesaid reasons. 






N o, FYP-1-55/5 6-57 26/DC 

Governrpnt of .^har 

Offlc!^ of Dpvo'’fop"oiu; Coi^nissioiiPr 

Patna, the 28th Docerbor, 1956, 


Fro*^ 

Shrl B;D,Pando, IG.'S;,, 

Dovolopront Co^r iobi^n«T,' 

To 

The Chief (Natural Resourcos), 

Pl.yi: Inp Commission, Governmont of India, 

Now Del’ll , 

Sir*, 

I am dlroctod to rofo'^ to your letter No, PC(V)/1(S) 
(46)/56 dated 9<7*56 forwardlne -herewith two notes prepared 
by Or^PjT'/Iandal, M. P;, from Vifest B'"-ngaLLj on pumpod-irrigation 
from large open wells and, to sav that ^e State Government has 
aid considered tho suggestions made by Dr, Mrmdai, 

The views of ^he State Gov^'-mment are as follows** 

(a) Tb'oxtract 30,(xy^ gallons per hour from an 
open surface well in Santhal Parganas for 
irrigation purpos-^s, and. in fact^ from any 
of the area with under stratum of granltlie in 
South Bihar Is problematic* Th<^’ rreolnglcal 
O 'lTiion is rh.-cidedly ;jgjitist such wells, as 
the t'ndency of the fissures in granite is 
to close, as we go down, and it is only from 
such fissures that the wells derive their 
ground water* 

(b) The existing wells in Hazaribagh, Palamau, and 
Ranchi dis»dbts and Santhal Parganas fail to 
give any yield for potable purposes from April 
onwards to end of Jun^, If this is for 
potabl'' purposes, it would be much less for 
Irrigation, 

(c) Tho proposal sugg^ustPd by Dr. Mandal is not 
feasible for our State* where under-stratm 
is favour “able as in Patna and North Blha^-^ 
tubew‘^11 is the only satisfactory and 
economical answer. 


Yours faithfully, 


Sd/-( 

Development 


Cornmlssiollier 


Bihar* 






From R.G, No,4 


OVERNT^NT OP RAJA-S ^HAN, 

Planning & DPVf* loriment Departirmt 


Prcm 

The Additional Chief Secretary, 
Government of Rajasthan. 

To 


The secretary. 
Planning Commission, 
Governmont of Ind^a, 
New Delhi 


N0.F.3C159) Plan/A/56 


Jaipur, 


Dated the l&th F ebruary. 1957, 

iotir 


Subject:- Pumped** Irrigation from large open wells . 
Sir, 


I am directed to refer to the Planning Commission 
letter Ko.P.C(V)/lC3)(45)/56 dated the July, 1956, and to 
say t^^at the suggestions made by Dr, Mandal have been 
considered. 

The scheme envisages the construction of open wells 
having 40 to 60 feet bottom diameter and a depth of about 
60 feet. The expec^'Pd yield from such wells is estimated 
at 3300<5 gallons per hour which could be us^d for irrigating 
an area of nearly 40Q acres of Rabl and Kharlf crops. The 
land for these wells is expected to be released gratis 
through Bhoodan, 

So far as conditions in Rajasthan are concerned it 
Is not possible to have a well of the dimensions as stated 
in the report or yield comparable therewith.(Obviously 1 
Irrigation to the extent envisage^ by Dr, Mandal is not possibl 

The cost of lifting water from wells is considerably 
high and in case any such lift-schemes,are worked through 
State funds, the water rate leviable from the beneficiaries 
will have to be high if the works are not to be a losing 
proposition. It is also not advisable levy such high rates* 

In view.of the circumstances stated above, the State 
Government do not'think it worthwhile to adopt the scheme in 
Rajasthan, 


Yours faithfully. 


Sd/- ( 

for Aaditional Chief Secretary, 






No,FYP-1156(Mlsc)-R, 

Political and ServicPs Dapartrent, 
Sachivalaya, Boirbay, 


5th Mnrch, 1.&67 


PpOm 

Shrl B.K,Chourule^ I.A.S-, 

Tftider Secrptary to the Govt, of Borrbay, 
Political & Services Department, 

To 

The Chief (Natural Resources), 

Planning Commission, 

Government of India, 

New Delhi 

Subject;- Two notes prepared by Dr, Mandal, M. Pc 


Sir, 


I ar 5 directed to refer to your letter No,pcCV)l(3) (46) 
/56 dated the 9th July. 1956 on the subject noted above ana to 
state that the suggestions given by Dro l(jMandal, M.P. cannot 
fruitfully be implemented in this State for the following 
reasons 


(i) The suggestions made by Dr* Mandal are not 
appllcabl'^ (in this State) considering thv^ geological 
conditions of the undergromd stratas and the limited 
possibilities of getting sufficient sub-soilwater, 

(il)Thc construction of a successful well in the trap 
areas of Deccan is even othorwise a gamble and obviously such 
open largo wells in this tract, besides being very costly, are 
not going to yield 1 or li cusecs discharge, 

(lil) In the alluvial of K.'-th Gujarat, the 

position of sub soil water supply Is bettor, but besides 
engineering constructional dlfflcu’'.t'.os In executing such 
wells, the recuperation of th' Mo not -expected to oe of the 

order of 1 or it cusecs at a dopth of 50^ or so. Accordingly, 
even here the scope for such work is llmiteo. It may be added 
that most of the available deep water resources are bexiig 
harnessed by the Public Wo’ks Depnr'^renc by construction of the 
tube wells and installation of pumping machinery. 

The following observations regarding the cost of 
open well as recommended by Dr, P.MandaJ are also relevant. 

The cost of excavation for suc’^ well is very much 
underestimated. The total earthwork for 50’ deep well cores to 
5,47 lacs cubic feat and the amount tbe-r’pof is assumed to 
Rs,12,000/- l.e, at about Rs.2/- per 100 cubic feet. This i'^ 
too low a rate. Besides, it does not provide for any 
dewatering, which may bo necessary d'orlng exc"vation in the 
last 20 feet or so. Taking a flat rate of excavation only at 
Rs.S/- per lOO cubic feet the cost of excavation only may como 
to Rs,44,000/- or say 45,000/- Including dewatering. 

(v) A tub' ’^ell Of 400 ft. depth on an average whic- 
may be considered quite safe, as compared to the type of open 
well in ordinary soils may hardly cost Rs^lSjOOO/- to Rs,20,000/ 
(Including cost of drilling, developing gravel packing and 
necessary housing, casing, and strainer pipes)» A tube w»iil of 
16" Diameter under construction ivider Noi-th-Gujerat Tube Wells 
Scheme gives more or less a discharge of 25,000 to 30,000 
Gallons Per Hour as expected from the open well recommended by 
Shri Mandal. 
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No provision for channels rt-qulrfd for dlstrlbutl'ozi 
systoip appears to have b'"“n nad'"', 

.^ssir-piiiori of ..ion of 420 acrog for a discharge 

li cusf'cs appears on high side. This -iv^s a duty of.about 
100 aerf’s pop .cus’^c for all the thro ’ seasons. A. flar, duty 
of 70 ncrv-s p^':‘r cusec rray h'^’ th " safe asst^ptlon. This u<-iy 
give aii lrrig.^tion of about.8*00 acr'--s per well. 

In view of the above coot of such an open well may come to 
Rs« 75,000/- details as under 


(I) Excavation etc, 45^000 

(II) Pur n ?:n.:i Engine 12,000 

(iii) Pum house, '■'to, 4,000 

C Iv) CharineIs inc ludIng 

L.A. etc., 14,000 


Total 75,606 


Peiay la t;iv'ing a ruply is rerretted. 


Yours faithfully, 


3 d/- ( 

UnJeT- Si'cr<*i^ry to the Govt, of 
Political & Services Department* 



GOVERNl^T OF Tfl/EST BENGAL 
DEVELOR'ENT DE PARTI.EN T 
RAJ BHAVAN, CALCUTTA 
DEVELOPMENT BRANCH 

N o.4900/lS-69/56, 


From 

Shrl H.Brm^r.lofl, 

Devf^lopir.Gnt Coirirlssioncr & Ex-Officio 
Secretary to th' Govt, of Wost Bfsugal 

To 

The Deputy Chief, 

Natural Resources, 

Planning Commission, 

New Delhi . 

Dated Calcutta, the 3rd June, 1957* 

Subject:- Proposal for pumped irrigation from large open wells 
for stepping up food production, 

Sli^, 

I am directed to refer to the correspondence resting 
with the PlannJxLg Cormissioiif s letter NoJl4R-l(3)(46)/66 dated 
the SSiih-ITay, 1967 on the above subject and to say that the 
proposal’ made by Dr. P.Mandal has been carefully examined by 
the Irrigation Engineers of this GoverLirent. Government have 
been advised that it would not be economical to provide for 
irrigation from wells of the type recommended. 


Yours faithfully, 


Sd/-( 

i^evelopr;ent Cormlssloner & 
Ex-officio Secretary to the 
Government of West Bengal, 






N o. 312S- re- II-67/5 66^, 

Prom 

Shrl E.N.Mangatr''ai, I.C.S., 

Planning & D^velopnent Commissioner, 
& SocrPtary to tha Govt, of Punjab, 
Planning Dopartmont, 


The Deputy Chief (Natural Resources), 

Government of India, Planning Commission, 

New Delh i. 

Dated, Chandigarh, the lOth June, 1957, 

Subject;- Dr. P.Mandal*s proposal for pumped irrigation from 
large open wells. 


Sir, 

I am directed to refer to your letter No.Nr*l(3)(45)/56, 
dated the $th May, 1957 on this subject and to state that Dr, 
Mandal* s proposal for pumped irrigation from large open wells has 
been examined by this State Government In consultation with the 
State Irrigation and A-griculture Df^partments and its views are 
as follows:- 

2, The cost of the proposed large-sized open wells is high 

compared to tha* of existing wells and flow irrlg-^tlon and 1" is 
very doubtful if the Zamlndars would be prepared to accept the 
schema on their own initiative. In view of the Inability of 
Gov'"''nrent of India, to subsidize the Departmental Tube Well 
Schema's, i* is doubtful if the subH.ldy as visualized by Dr. Mandal 
for his scheme, would be forthcoming. There are very few areas an 
Punjab, where all the requisite conditions for the running of 
large-sized open wells, as suggested by Dr Mandal are obtainable. 
It Is, therefore, felt that it is not feasible to translate the 
said suggestion into action In the State of Punjab, Adequate 
attention, however, is already being paid to the development of 
Minor Irrigation Works so that a net work of canals should cover 
practically all areas of the State, Extension of the programme of 
minor Irrigation Works as decided in the Mussoorl conference of 
State Ministers of Agriculture, is already under consideration 
of Government of India, In general, the State Government is 
inclined to agree with ihe comments of the Planning Com^ralssion 
(Natural Resources* Dlf.ision) on Dr, Manual's note. 


Yotirs faithfully, 


Sd/-( 

Under Secretary Planning, 
for Planning & Development Commissioner 
and Secretary to Govt, of Punjab, 
Planning Department. 






GOW.RNT.'ENT of AKDHM PRA.DESH HYDERABAD 
AG B .ICULTUIS DE I ^ RPT-N T 

D'-.t'^d *hp Ju'’,y, 1957. 

No* 1440 E. 11/56 
Fron 

Sri Ftr/B-'is'l I:A.S., 

Dr piji'y’S»^ereTiai^y to thp Govornrpnt. 

To 

The Socroi.-fry i.v-' vhv, FIa*.n1ri? Connilasloni 
New DPlbi, 

Sub;jf',ct J-. IrrlH.at'ion.* F‘r‘r:ii;k' >R'r*Jui.h o,nrn w© 11s-, Suggestions 
of Dr, ■Manc3al, H,Fi an*! Fianririf^ CToprlsalon-Report 
Regarding, 

Ref;- Pror-thf’ ^evt,-'Of Iridi';', Flai;nlng .Co*'Tlssion, letter. 

No.FC(V)l/(3)46//56 dated 9.7.1966 addr-ssed Sri 
S.Narasiirharr, I.'A.s., Development Co-'r^issioiii;.r tr 
the Goverhhent of Andhra, Kumool, 


Sir,I 

I ' 1 ' dlr^creq, qo Invite a reference *o th® lettei ^ 
cited with which the copiers of *be two. notes prepared by Dr.* 
F.Manu**!, T^<F,. Tver W's*" Bengal cm pumped irrigation for large 
ope'^ wells a.5 an economical means of Increasing, agricultural 
production and a copy of the prellrninary note prepared In tho 
Flanr.ing Comrolsslon on the subject wero forwarde<J to the S.tate 
Governments and they we^’o asked to examlno how far tho proposals 
of Dr. I'landal could be adopted having regard to the local 
conditions and taken them In-^o account while formulating their 
programmes for rino.r irriga'lon works, 

2. I am to furnish’hereunder the views of the State 

Governments on tb® subject. 

(i) For' ur.'l■■■ •’’"'b.ing well irrigation, tno avanaolllty 
of sub-artesian water wlthlng reasonable depths is he first 
crltorlan and it was found that even where canal or river water 
is available and also electricity at cheap rates it costs 
between Rs,12 to 24 per acre to mature a crop and in the case of 
larger and deeper wells of the kind envisaged by Dr. M ndal. the 
cost is likely to b3 higher on account of iaree lifts. Further 
the area with reference '*•0 which Dr, Mandal had mado his observa¬ 
tions is the gangetlc plain with larger rain fall and small 
intensities of Irrigation and the conditions in Andhra Pradesh 
except in coastal r«glons are not comparable as water is scant 
and deep in other areas. It is,.therefore, necessary to investi¬ 
gate each schema for pumping either fT’Or the open wells or bore 
wells on its own merits and then decide,■ 

(ii) The cost of sinking a well with 20C feet diameter 
and with 50 feet depth as proposed by Dr, Mandal would'cost 
nearly 53,000 as a'^ains* the egtimatfd cost of Rs.l2,0<vt/- in the 
note of Dr. Mandal, Th® geological strata in the Telengana area 
of *his State consists of mostly granite rock and hard morum at 
lower depth which does not permit proper percolation of water 
and the recuperative capacity of the wells in this area is also 
very low. In such a cas® even if a well of the sl*0 reccirmended 
by Dr, Mandal is sunk, it may hardly give acout 5,000 gallons p-r 
hour as against the estimated quantity of 33,00*' gallons per hour 
in Bengal, 
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In Andhra rarfion of *his Shat.o an ordinary -’oll in non- 
porenlal aroas would irrlpat.e about 2,3 acrog in a season and 
in the d 'lta areas whore canal lrrlga*^ion Is available, the 
cultivators sink filter point tube wells and each filter 
point tube well with purpso?t is.estiiriated to cost Rs,3,000/- 
and it gives, a discharge of about 56,000 gallons per hour, 

A flltpr point tube well would thereforo be nore econoirleal 
than the .well size sug'’e,st'’d by Dr^ Mandal, 

(lil) There are a large nurber of strearrs in the Andhre 
pradegh which carry water till the fnd of the Maj^ch, A scheme 
car'tying ou* surv''y and Investigaitlon,, of. such., water 
r^MhvTo*fs aiid to Instal purpsets on the banks ^of such rivers 
and streams wherever possible,to-get sufficient water for 
growing crops imder lift irrigation is lander consideration of 
the State Government. Siiieh lift irrigation schemes on the 
banks of rlverg snd c.anals are llb-^ly to prove' iJippG economical 
than the scheme surgest.^d .by Dr, Mandal, 

3, In this connection, I am also to state that trial borJn, 
have been proposed to be. undertaken in 25 places in Andhra are 
under the oxpiaratory tube well program,rae which Is still under 
Inv'^stlgation stage- for site selection- etc, 

4* I am,. therefor*', to state thcat in the clrcuir.staa*<i« the 

State Government consider that the scheme as envisaged by 3>r, 
Mandal cannot b-''. adopted with ’ advantage to this State, 


Yours faithfully, 


Sd/- 

for -Dpputy Secretary to the Gc 



F'^OD AND AGRICULTUHS DSFARTPffiNT 
LETTER N0.34746 FIIIg/S6 . 


From 

Sri N.Murugrjra Mudaliar. B.A,, 

Secretary to the Govt, (incharge). 

To 

The Socre'^ary. 

Planning Corn'isslon, 

Government of India, 

New Delhi . 

Fort St. George. Madras. Dated S-ll-lQS? . 

Subject:- Food Production- pumped Irrigation through large 
diameter open wells- Proposals of Dr, P.Mandal- 
Remarks- Forwarded, 

Ref:- Your 1^>ter No.PC(V)A(3)(45)/66 dated 9.7.66 
Sir, 

I ar diroefit-d to iiiviiie a reference ^•o the letter 
cited and to state that this Government have examined the 
scheme of Dr, Mandal, M. P,, 3u consult’^tlon with the Heads 
of Departments concerned and find that it is unsuitable for 
this State having regard to local conditions and it connot be 
preferr^^d to other Minor Irrigation Schemes that Included in 
the Second Five Year Plan of this State such as the Special 
Minor Irrigation Programme, schemes for de-silting-cum- 
reclamatlon of Irrigation tanks and sinking of wells 

and filter point wells and river pumping schemes which are 
generally less costly and more beneficial. 


Yours faithfully, 


Sd/-(V.H.Balakrishnana) 

for Secr'^tary to Govemir^ent 






GOVERNMENT OF. MYSORE 


No*PD 4 1326/68 Mysore Govorn’^^^nt S^’crctarlat, 

Vldhana Soudha. 

Dated, Bangj^lore . 29th A.prll . 1958 

9, V--iis<ikha, 1880 


Froc 


To 


Subject:- 


The Secretary to tha Govt, of Mysore, 

Planning and Development Department, Bangelo^e, 


The Secretary. 

Planning Commission, Govt* of 
Udyog Bhavan, New Delhi, 


India, 


Dr,P.Mandal* s proposal for pur^ped irrigation from 
large open wells. 


Sir, 

With reference to your letter No.2-l/68-A-gri. dated 
the 2nd A.prll, 1958, I am dirocted to State that the scheme for 
construction of large open wells for irrigation purposes as an 
economical means of increasing agricultural production is not 
adaptable to the conditions obtaining in this State, 

2, Lift Irrieation of small area from small sized but 

steep wells is howe-ver in vogue in some parts of the State 
where there are reliabl**’ ground water possibilities even 
though the cost of cultivation is «tiff and the return 
not very good 


Yours faithfully. 


Sd/- Man! Knrayanasweimy) 

Deputy Se^^retary to Government, 
Planning & Development Department, 






N o , 17496/2640AX11 * P-11 
Gowrnrent of Madhya Pradesh 
Planning & Devolopment Dppftrtiuont 

Bhopal, dau<^d thb 6 October, 1958 

14 Asvlna, 1880, 

Frar 

Shri B. L.BliaT^argi, 

laicier* Secretary t,o the Govt, of Madhya Pradesh. 

To 

The Assistant Chief (Agriculuuro) 

Gove’*n»"enr of India, 

Planning Cormission, 

New Delhi** 2 

Subjec"^*- Br. P.M-indais prupoaal for purrped irrigation from 
large open wells. 

Sir, 

I am directed to refer to your letter No,2~l(21)/58- 
Agri, dated the l3th May, 1958, on the above subject. The 
State. Government have considered th^ suggestions made by Dr, 
M.andyl bavlnj- r4ig«rd io ;.hi» local conditions and they are of 
the opinion that lift irrigation is very costly and pumping 
sets can be Installed only when sufficient water is avallatjjjh. 
In the open wells'>>ero, the wate?* is generally not sufficient 
for pumplng^'^ts. 


Yours faithfully, 


vo the Gov‘, of 

Madhya Pradesh 

Planning and Development Departront, 






APPIWDIX VI 


RSPOaT (F TECHNIGikL COMMITTEE, WHICH EXf\MINED THE 
EliSULTS (F TEST OBSiiRVATI ONS MVDE IN iVEST HliNGAL. 

We discussed Shri Iyengar's proposal of large-kutcha irrigation 
wells in three meetings held on l9th, 23rd & 26th December, 1958. 

We examined in detail the report of the recuperation tests recently 
performed during the month of Novoaber by Sliri Jagat Kishore Jain, 
Assistant Irrigation Adviser on the two large katcha iirigation 
wells in District Banlnira, The discussions on 23rd December 
had also been attended by Sliri lyepgar and we had, therefore, 
the opportunity of hearing his views in detail. We also examined 
various earlier reports and letters on the subject including 
Shri Iyengar's letter of 23rd May, 1957, addressed to the Under 
Secretary, itHnistry of Food & Agricultiire and also other 
references to'^hich attention had been specifically invited by 
Shri Iyengar, Shri Gorden E, Davis, Senior i^jtlrologist of the 
E.T.O. had also attended the discussions on the 19th Cl 23rd December, 
1958. 

Our attention had been invited to some observations made by 
Dr, Mandal, M.P,, in his letter addressed to the Irrigation Adviser 
in connection with the discharge observations of the wells. We 
have exairdned these observations and also the recent tour report 
on Diotriot Banicur* of Shri Jagat Kishore Jain, Assistant Irrigation 
Adviser, 

After careful examination of the scheme as described above, 
we have arrived nt the following conclusions;- 

(i) The large katcha irrigation wells of the type envisaged 

by Shri Iyengar may not be expected to give a discharge, more than 
1,500 to 2,000 gallons even in favourablestrot a; all experimental 
observations carried out, so far, lead to this conclusion. Moreover, 
the conclusion is aiaply supported by the proved physical facts of 
hydraulics of flow in wells, 

(ii) There are chances thet in due course, some silting may take 

place in the bottom of the wells with Hier esult tliat recuperation in 
the well may further reduce, 

P.T.O,.. 



>■2. 


(ill) The calculations 'uid expectations i'or a high 
discharge, from these types of '-.’clls se.m to be hosed o^n a 
papular fallacious idea that disomrge in weii will incieoso 
proportionately to the dimensions oi i;he well, This is a 
positively proved hydraulic fact that increase in flow o:f 
well is6nly a very small fraction of the increase in the 
dimensions of the porcolatifm area of the well* It would also 
follow f-om the same fact tliat projection of the results of 
percolation inteiv-sities per sq* ft* observed on small v/ells 
to large size wells would not be correct. 

(iv) In view of the discharge GX]:)eGtations as discussed 
above, the benefit derived from such wells is not' likely to 

be commensurate with the. cost of t,>ieso wells* Besides; th'-- ■ 
are other inherent disadvantages of the scheme such '^^s 
occupation of a large area ofland and constructional difficultie 
of wet excavation which are considered to further add to the 
infeasibility of the scherre, 

(v) As for mctliods of determining the sub-soil 
hydrologic conditions and ground water availability of a 
particular region, we feel that smo,ll a se borings would be 
more economical end ;:.ore revealing of the sub-soil conions 
than undertaking the constlxiction of large siae 4 katcha w,,lio 
entailing heavy ordor of expenditure. 



THE CUl/riVATai»S APHtOftC l JC i JildATKW RESOUBCE FBOBLEM. 


Good farming involves getting together the resources 
needed to carry out farming plans efficiently.' Irrigation 
in dry areas is one of the most important resources ^ but 
most cultivators may find that developing irrigation 
resource is a difficult problem becuase they have to find 
enough money and credit to have a well or because their 
holding may not be large enough or in a consolidated block 
to fit the capacity of the Irrigation resource. It is 
only the most enterprising among them who may muster suffi¬ 
cient courage to invest in a surface well, and that too if 
their holdings are not too small or too scattered to justify 
the investment. 

On the other hand a larger irrigation source, like a 
tube well or a large kutcha well, vrtiich'Can irrigate a block 
of soy 100-200 acres, because it looks a bigger resource 
than an equivalent of a number of small resources, may inspire 
more courage and confidence in a larger number of cultivators, 
and they may invest money in developing the resource where 
they would be shy to do so if it were an individual enterprise. 

Therefore the problem of developing irrigation resource 
when it is a joint rather than an individual enterprise 
appears lass formidable and may occur in the minds of many 
of the cultivators with greater frequency and force, and 
begin to a "•pear more practical. In other words, it is a 
cooperative enterprise which makes it possible for a number 
of small investors to do more than what a few of the more 
enterprising among them would be able to do individually. 

When we consider that in the case of the Kutcha well 
one or two pumps would be^ able to serve a number of culti¬ 
vators there would be considerable saving to individual 
cultivators as compared to investing on separate pumps of 
their own or on Persian wheels with a lot of bullock power, 
badly needed for intensification of their farming which the 
new irrigation resource calls for, being diverted to lifting 
the water. 

Thus, where the total, of a number of small irrigation 
resources (sliy 10 surface well) is as large as one kutcha 
well, giving equal output of water, at (let us suppose) 
equal capital investment, opening one large kutcha well may 
be more economical than number of small wells. Even if it 
is not, the kutcha well, by creating in the minds of the 
cultivators the Impression that there is such an abundance 
of water, all available for their use, will help many of 
them to break themselves away from the old habit of being 
intent only on trying to do a better job with present 
resources, and will help them to see the new resource and 
urge them to exploit it. Theoratically speaking there was 
nothing that should have prevented them from giving a 
careful thought to the development of irrigation resource 
on their own holdings with their own individual enterprise, 
but the fact remains that farmers the world over, more 
often than not, give too little attention to resource 
situotion, and it is more likely that they will give 
attention to it when it appears before them in the bigger 
form represented by the kutcha well or a tubewell, than when 
it is confined to a few more enterprising and prosperous 
farmers. 

Then there is the question of water output. The total 
output from a number of surface wells may be the same as the 
output from a large kutcha well or a tubewell, yet the areas 
satisfactorily irrigated in the two cases may be different. 

A number of weak flows will mean a smaller coverage and 
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greater seepage loss than an equivalent amount of a single 
strong flow. 

The cost of any type of well irrigation need not he 
compared with cost of canal or tubewall irrigation in 
another:part of the country without considering the 
following questionss 

How much of the crop yields are at stake without 
irrigation? 

Vlhat are the available irrigation resources and what 
are the prospects of developing alternative resources? 

How much money are the cultivators prepared to pay for 
getting the possible irrigation resources. 

There are many dry areas where growing crops is a 
greater gamble than in many of the areas where the cultivators 
indulge in the luxury of complaining of high charges for canal 
or tubewe11 irrigation. In such dry areas the cultivators 
may be prepared to pay irrigation charges vrtLich are considered 
high in the less dry areas, because irrigation in such areas 
will mean all the difference between success and failure of 
crop production rather than mean more or less profit from 
irrigation. 

If no alternative sources, like canals or tubewe 11s are 
present or are likely to become available for several years, 
and individual surface wells prevent cronping in the off 
season because of stray cattle, large kutcha wells may serve 
as a good source to help the cultivators to feel jointly 
responsible to one another in protecting the crops against 
stray cattle and thus making possible a fuller use of the 
irrigation resource developed. 

When no alternative sources of irrigation are available 
the cultivators will be prepared to pay whatever the irriga¬ 
tion will cost them provided they get profitable returns, 
rather than refuse to utilise the irrigation available only 
because other farmers in other areas have to spend less on 
irrigation. let us not presume; let us leave it to the 
cultivator to decide whether or not he wants Irrigation at 
the cost at which a particular project works out. Camparison 
of this cost with what it is elsewhere may not be as 
important to him as the fact that he needs water for this 
farming and that he is prepared to pay for it if ha finds 
it profitable. 


Sd/- T.R. Mehta. 
25.8.60 



MOTE OP m. A.K. BUTT W THE AGRL. ASPBCTS (F THE ^ • 

Factors to be considered for the Proper Evaluation of the 
Pilot Irrigation Project at Sultanpur, Mehrauli N.E.S.Block, 
Delhi State, for increased agricultural production. 


Irrigation is a means to an end and not an end in itself 
in increasing agricultural production. In assessing the value 
of irrigation projects not only the economics of construction 
but also the concomitant effects of a particular irrigation 
project on the efficient utilisation of the other tools of 
production must be equally considered. 

It is only against this background that a fair and 
scientific comparison between small masonry wells and big kutcha 
wells should be attempted, otherwise our approach to comparison 
only on the basis of an equivalent number of small wells will 
lead to erroneous conclusions. 

In the context of what has been stated above, I would 
prefer, from the point of view of increased agricultural, produc¬ 
tion under conditions prevailing at Sultanpur and also'under 
similar conditions in other parts of the country, big kutcha well 
to an equivalent number of small masonry wells for reasons stated 
be lows - 


Big kutcha well at Sultanpur 

1. Command with the help of pump a larger area owned by a 
dozen farmers or more and thus help them utilise fully in the 
fields their resources of manpower and draught animals which 
would otherwise be partly looked up in drawing water from 
individual, small masonry wells, and which would thus reduce the 
life of draught animals, restrict the farmer's choice to less 
intensive patterns of farming, and lower the efficiency of the 
other tools of production such as timely and adequate tillage 
and interculture operations, etc. 

3. Overcome the limitations experienced by farmers having 
small holdings in securing individual irrigation wells. 

3, Create among the farmers voluntary cooperation to their 
mutual benefit for such operations in the field of production 
and marketing as - 

1) timely and proper preparation of seed-bed, sowing or 
transplanting, and Interculture by pooling together 
and balancing individual Surplus and Deficit resources 
of man power and draught animals, effecting at the same 
time economy in the use of irrigation water, 

ii) cooperative marketing with larger profits by making 

farm-*** produce of the different beneficiaries available 
for a full load for despatch by transport hired either 
from outside or from among the beneficiaries on the 
basis of proportionate sharing of transport cost. 

4, Promote in the context of points under (1) and (3) Inten - 
g.il-.y.Q ■P^^t'Qrhs of Agriculture . enhanced agricultural production 
and profits, as well as Increased employment to the rural 
population. 

^ possible, in the context of point under (3) and 

C4), for the farmers to own jointly some of the tools of modern 
and sciantlfic farming, such as improved tillage and interculture 
implements, spraying and dusting equipment etc., which are so 
intrinsic to the success of intensive and scientific patterns 
of agriculture and which cannot otherwise be possessed by 
individual farmers of small holdings. 
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6, Ir rigate Diverse But continuous crop ping patteyn^ of 

dozen farmers of more with full utilisation of its total 
irrigation potential throughout the year. 

f. Make it smoother and easier for the agricultural 
technicians to introduce improved elements of farming for 
a larger number of farmers within shorter period. 

At Sultanpur in one year of Extension Service by the 
Farm Advisory Unit within the commanded area of the Pilot 
Irrigation Pro;ject much fruitful experience has been acquired 
in rogard to tho points rusntionod abovo. Tho shifting in 
farming has been from single crops to ^“3 crops (kharif - Rabi- 
Said) in a year, which include vegetables cereals, and fodders, 
as well as legumes for green manuring. Cooperation among the 
farmers in regard to the points under (3) and (4) stated above 
has bean developing. 

In the case of big kutcha well the prospects of 
employment of 100-200 rural people for about 4-6 months should 
not be lost sight off. 

The possibility of making bricks from the soil obtainable 
from the excavation of the well, especially from the depth of 
first few feet, and utilising those bricks in construction 
vrorks of rural development sponsored by the Government or by the 
villagers themselves should be considered. In that case the 
cost of construction of big kutcha well may be appreciably 
reduced and the height of the embankment' wall may be considera¬ 
bly lowered or completely eliminated. 

The raised embankment from excavated soil may be 
profitably utilised for orchard and nursery with an annual 
income of about Rs.1000/- to Rs.SOOO/- per acre from the 5th 
to the 7th year onwards, depending on the kind of fruit trees 
grown and management. 


Sd/- A.K.Dutt. 

Soils & Fertilizers Specialist 
Directorate of Extension 
Ministry of Food & Agriculture 
Krishi Bhavan, New Delhi. 
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Note of Dissent to Report of the Technical Committee on large 
size kutcha Irrigation Wells. 


Reason for Note of Dissent ; 

1. The redrafted report has"been submitted without calling 
a Committee meeting to consider it first. This has necessitated 
my present note of Dissent to the report. 

Agreement with Dr. A.K.Dutt»s note of Dissent . 

8, Dr. A.K.EUtt, Soils and Fertilizers Specialist, Department 
of Agriculture, Government of India, has also submitted on 
8,3,1961, his Note of Dissent to the report. His intimate 
association with extension work at Sultanpur is of special 
significance, it has enabled close observation of facts 
pertinent to a scientific and objective assessment of the 
scheme. I am in agreement with the views expressed by him 
in his note Dissent, and endorse them. 

Qperatltfg^part of the report s 

3. Dr. Dutt's note of Dissent should serve to remove 
numerous doubts and- misconceptions expressed by experts from 
time to time, and even in the report, about cost and performance 
of large kutcha wells. The Sultanpur well was undertaken as an 
experiment designed to find out the validity or otherwise of 
Various opinions advanced in favour of and against the scheme, 
Results are partly set out in the report, and in view of earlier 
expressed views against the scheme by some members of the 
present Committee it is indeed noteworthy that facts are such 

as to ha’'« compelled a change over on their part. 

4. The report has kept in view opinions on the scheme by the 
planning Commission and the States. The operative part is 
contained in the final sentence of the report which recommends 
that construction and operation of large kutcha wells by 
cultivators cooperatively should be encouraged by Government 
through financial assistance, technical guidance and extension 
service. 

5. The Committee had as members Technical Experts from 
Ministries of Irrigation & Power, Community Development and 
Cooperation and Food & Agriculture. Their joint recommendation 
of Government encouragement and assistance for the scheme of 
large kutcha wells shows that its technical and financial 
soundness can now be considered as conclusivoly established. 


Scope for application in the country ^ 

6. Large kutcha wells can be constructed in any part of the 

country where- small wells function. Small wells are found 
extensively in every State. The scope for large wells is, 
therefore, very wide. They have excellent prospects of success 
in alluvial and lateritic areas, and will do much better than 
groups of small wells costing together in equivalent_^s\im. They 
will flourish In all areas ^ere Irrigation from small wells 
is in Vogue. In other words the scope , for large kutcha wells 
is, as .'wide as the country itself . 


7. The report seeks to restrict severely the application 

of the .scheme (vide pages 29 and 30 of the report). It rules 
out summarily the bulk of the country from scope of operation 
of the scheme, and proceeds to add that oven In the unspecified 
?Lia?ed pStfwhere it may be ^PPlied^it should be considered 
only when^all attempts on sound engineering lines to . 

tubewQlls Lve failed. This is as much an acknowledgement of 
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the fact that large kutcha wells succeed even where tubewells 
fail, as it reveals the illogicality of recommending priority 
to a course of action which may fail before undertaking one 
which Will succeed It is also contrary to geological advice 
on ground water availability and exploitation through largo 
diameter wells of the open type. 


8. Dr. Dutt's note of dissent has closely'analysed the 
economy and merits of large wells relative to small ones and 
tubewells. He has drawn attention to .the fact that various 
types of irrigation works function in the same area, and that 
large kutcha wells can and should also usefully figure therein 
as one of the approved types. This approach is rational. 

Removal of misconceptions and misstatements of facts . 

9. The report contains several misconceptions and mls-s 
statements of facts. But they are point loss in the light of 
the unanimous recommendation of government,encouragement and 
assistance to the scheme of large wells. .''Dr. Dutt adequately 
disposes of most of them In his note of dissent. Such as 
remain may be dismissed aa inconsequential in the light of 
the final recommendation of the report. 


10. X'ii is necessary to mention that during the present 
Rabi season 80 acres of >*eat, gram and vegetables have been 
irrigated from the Sultanpur well against only 50 acres 
estimated in the report as rabi irrigation potential. As per 
accounts kept by the group of farmers at Sultanpur irrigratlon 
charges are unlikely to exceed Rs.40/- per acre of wheat 
irrigation in the v^ole season, against Rs.100/- assumed in 
the report. The large kutcha wall at Asola village In 
Mehrauli Block commenced in February last is likely to »e 
completed within April itself. Construction is likely to be 
over within 3 nontlia, against the suggestion in the report 
that ’’normally not less than 3 agricultural seasons, that is, 
a period of one and a half years will be required”. 

11. The untenable nature of various misstatements In the 
report should he apparent from the faw instances discussed 
above, as well as from Dr. EUtt's note of dissent, Most of 
them are negatived effectively by their inconsistency with 
the final recommendation in the report itself that large 
kutcha Wells me.rits encouragement by Government finaacially 
and otherwise. 


12. Discussions in the report about financial prospects of 
large kutbha wells being executed 

enterprise are pointless in view of the fact that the scheme 
snecifically advocated construction and operation on a group 
balls th?ouih loans,,and not as an individual or State 
enterprise. 


13. The observation in the report that 'experience on Stat 
Tubewells and other State lift Irrigatibn Schemes indicates 
that the execution and running of this scheme (of large 
wells) as a State enterprise may bo highly unremunerative is 
Itself an indirect reminder of the financial imbalance 
ISriencsd in Lvsral types of Uft Irrigation Sohenes run 
as State enterprises, including State Tubewells, The Dr$ft 
Third Plan sums up the position of State Irrigation Projects 
eeneralS (vide pace 180) and writes that •irrigation system 
are at present working at a loss In almost all States'.Gravi 
irrigation systems seam to be experiencing financial ioss 
samaras State owned schemes of Uft Irrigation. 
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14, The Draft Third Plan ,(pp.180-183) outlines a number of 
steps designed to improve net receipts from State Irrigati n 
Projects* Speeding iip the utilisation of irrigation poten¬ 
tial created by pfojeets, upward revision of water rates and 
introduction of compulsory water cess, and imposition and 
enforcement of recovery of betterment levy are stressed. The 
scheme of large irrigation wells, financed through loans to 
groups of farmers, is free of these complex problems. 

Tube we lls i 

15, The report has made a number of observations about 
tubewells in the present context which call for some claficr- 
tion. 

16, It should be noted that the Irrigation Adviser,Ministi’y 
of Food & Agriculture, submitted in 1958 the Delhi Scheme of 
Cooperative Tubewells, This has proved stillborn, though the 
urgency for irrigation was underlined. It was recommended 

by him for execution on a cooperative basis as he considered 
that State running would be unremuneratlve, Not a single 
tubeweil has been executed under this* scheme so far. This 
underlines the important fact that a suitable executing 
agency and adaptability of a scheme of irrigation to convooi;nt 
execution and operation by such agency are facters determininr 
progress in implementation, 

17, Punjab abandoned in 1959 the further construction of 
State-owned tubewells included in its Second Plan. It does 
not seem to be in favour of even cooperative tubewells. Its 
Third Plan proposes to aid the construction of private tube- 
wells only and on an individual basis. Experience with 
cooperative tubewells in Uttar Pradesh is also said to be 
disappointing though thome owned by individuals may be working: 
well. Farmers apparently can afford the higher charges for 
litigation water used or sold, as in other privately owned 
lift irrigation,schemes, 

18, The note on the Economics of Tubewells by the planniaf: 
Commission underlines the imperative necessity of care in the 
selection of regions for tubeweil projects. It further 
stre'^iea thiit where cheap power from large hydro or steam 

available state tubeweil irrigation rates may 
havo uo bo raised so high as to be impracticable*, large 
kutcha wells suffer from no such limitations of cheap power 
availability, or the special geological conditions necessary 
for successful tubeweil bores, 

19, Scope for uabewells is limited as much by considora- 
ttons of the agencies best suited to execute and run them, 
as by geological factors and the availability of cheap 
electricity. 

20, A review of the location and working of tubewells in, 
States would offer valuable information on their financial 
position and irrigation-performance, Including cost of 
power transmission lines a tubeweil ranged between 
Rs,60,000/- to Rs.80,000/- in various State schemes of the 
Second plan. In Third Plan schemes of West Bengal they are 
estimated to cost Rs,80,000/- each, while in Gujarat^ State 
the estimate is Rs,1,20,000/-. UpCo 1957, anmal average 
acreage irrigated by a Tubeweil was below 50 acres in Bihar 
and Punjab and less than 120 acres in Uttar Pradesh. In 
Gujarat as per details given in its Third Plan, an average 
of not more than 100 crop acres a year is expected to be 
irrigated by a Tubeweil within the Second Plan. It will be 
seen thit average Tubeweil potential of 400 acres or so is 
far from adequately utilised. 
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21, Sultanpur veil has in its very first year of 
completion irrigatei^ about 100 acres already from July,I960, 
and is likely to irrigate about 50 acres more by June,1961. 

In this region rainfall as well as groundwater conditions are 
on the low side, and Tubewells here are said to be likely to 
give a yield about one third of the flow of 33,000 gallons 
per hour obtained in more favourable zones in the country 
Largo kutcha wells can be trusted to have correspondingly 
increased flows in such areas too, and their Irrigation 
potential would be much higher than at Sultanpur^, 

22, In the laterltlc zone of West Bengal the Joint 
Director, Agri, Engineering reported in November, 1956 to th 3 
Irrigation Adviser, Ministry of Pood !k Agriculture, that a 
team sent by the former found that-large kutcha wells in 
Bankura District were having such heavy in flows that pumping 
made no impression on the water level in the wells. 
Dr.p.Mandal, M.P,, Bankura, has reported on their continued 
usefulness even in their incomplete stage. Large kutcha 
wells therefore have excellent proppects of success in 
laterltlc soils which are described in the report as found 
in 'large many areas of the country'(vide P,30). 

Basis for execution of the scheme ; 

23* It is to be noted that the scheme of large kutcha 

wells is a loan-based one. Dr, Dutt has estimated the net 
annual agricultural return from the Sultanpur Well as capable 
of being over a lakh of rujfeos, and even higher. Pre-irriga¬ 
tion returns were hardly ten thousand rupees pe*r annum from 
the Same area. The resultant agricultural benef’Dt' 'v^lch is 
both quick as well as highly remunerative guarantees 
satisfactory and full repayment of the loan, 

24. Thera is such wide scope and need for irrigation in 
all parts of the country that large kutcha wells can usefully 
find place in the irrigation schemes of every State on a part 
with other irrigation works. It is well known that Punjab 
occupies pride of place in Canal Irrigation which has been 
the mainstay of the economy and development of the State 

'^tatad Ip its Third Plan. It has considerably raised 
for minor irrigation works, the bulk of 
expoiiuiture thereunder being confined to takavi loans for 
sinking percolation wells and,private tubewells qnd purchase 
of pump sets. The reasons^iven for this emphasis on works 
of this nature xin a regio^well developed in canal irriga¬ 
tion are reproduced, below. • They furnish a fuller picture 
of the value of small works even in the context of larger 
irrigation projects. 

25. Describing these smaller works, Punjab's Third 
Plan says that "main source of irrigation in the State is 
by means of canals. But Canal irrigation has got its limltn 
tions» There are certain areas where canal irrigation cannot 
be provided at all due to physical conditions, also canals 
cannot supply water to entire cultivable commanded area. 
Sometimes there are long canal closures and crops suffer 
from drought. There is thus need for supplementing canal 
irrigation. 

26. It then continues, “other means of irrigation shobl^ 

therefore, be exploited for the purpose. These other means 
consist mostly of exploitation of sub-soil water, /jiother 
Important advantage of utilising sub-soil water for irriga¬ 
tion would bo that it will help avoiding water-logging by 
keeping the level of sub-soil water down. ...a part of 

Gontd...,.. .5, 
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the provision (of takkavl loans for tubewella) will also bo 
utilised for installing state Tubewells of shallow type in 
aid of and in conjunction with the anti-waterlogging 
programme. 

27, The Third Plan also says that ’’the irrigation 
extended during the first two Plans (under the Bhakra multi¬ 
purpose Project) is non-perennial because no surplus winter 
waters are available,” 

28, Vfolls therefore have a utility all their own,even 
in canal areas. They cope with irrigation requirements the 
year round. This enhances their agricultural value as an 
irrigation scheme. In areas where surface sources of irrir^a- 
tton are not forthcoming, wells are even more invaluable, 

29, The tremendous agricultural potential of Sultanpur 
large irrigation wall has bean described by Dr. Dutt. An 
increase of 100 tons of cereals in two agricultural seasons 
from a not area of 100 acres is a certainty. A third crop 
of vegetables or tobacco etc, provides rich returns. All 
this is within the span of a single year's cropping pattern. 
Utilisation of potential is as rapid as construction is quick. 
Returns flow fast. This is a measure of the singular 
irrigation efficiency of largo- wells in agricultural 
development, 

30, Dr. Mehta as well as Dr. Dutt had contributed 
valuable notes for the CJoramittee's consideration, describing 
the positive advantages vrtiich large wells afforded to 
farmers for improving yields. They not only furnish irriga¬ 
tion in a convenient way, but also what is oven more all the 
yoar round. They excel in giving water to farmers when they 
need it, at the right time, the right place, and in the 
right quantity. They also enable farmers to introduce and 
apply better and scientific cultivation techniques with 
confidence. This explains their high agricultural efficiency. 

31, Because of all these factors they deserve inclusion 
in the category of minor Irrigation works in the country. 


ip’ -v:-.. .'ll-t-i n p;ency ; 

The schemo is designed to be implemented on a loan 
basis through farmers groups. Groups of farmers raay be 
encouraf^ed to associate themselves in ways convenient to 

constmctloi and running of ^hla oay 

be a cooperative society. It may be a group of beneficiary 
farmers Jointly taking a takavi loan. 

33. This flexibility facilitates freedom of association 

and Joint aotlon, whila maintaining lUs 

■pinfincQ T.nd recovery and repayment of loan. It also pro 
“““fofasK 3 ?Ince from different departments in oonetruc- 

tion and running such wells. 

Anti water -loggin g value,. 

Taree wells can figure with advantage both in 

as anti -water logging schemes in canal area . 
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Role In Scarcity areas : 


35, The Par Home ntai»y <3on»ult;atlV0 Comraitteo on Food and 
Agriculture has recommended the sinking of large kutcha wells 
in agriculturally backward ar^as where scariity conditions 
are endemic, and their Inclusion as relief work-programme 
in such regions, it has further recommended encouragement to 
groups of farmers Jointly to undertake construction of such 
wells and Work then and the grant of usual subsidies in 
addition to loans admissible in minor irrigation works. 


36, These rocomraandations furnish a wide scope for action. 


37, There are many scarcity areas in India. The Foodgrains 
Enquiry Committee appointed by Government of India in 1957 
indicates their extensive spread. Uncertain rainfall is a 
prime source of concern and trouble. Irrigation offers the 
best remedy in many of those cases, specially when it can 
servo a group of farmers satisfactorily all the year round 

and overcome limitations imposed by small or scattered holdings 
Largo irrigation walls suit this purpose admirably. They aro 
easy to construct by unskilled labour and equally amenable 
to maintenance and operation by groups of farmers themselvos. 
They are ideal relief works in times of distress, 

38, Close and enthusiastic participation by villagers in 
scarcity areas where necessity for Irrigation is acute can bo 
expected. Rapid progress can be assured with good administra¬ 
tive assistance. Respondency will give way to cheerful 
confidence in the context of smiling fields, good and 
nutritious crops, greater employment and vjholesome water. 

Bettor health, cattle and housing will follow. The scourge 

of poverty can be reduced. 

Chain Reaction ; 

39, The report quotes the view of the planning Commissi, n 
on Chain Reaction outlined in the scheme and concludes that 
it sees no prospects of a chain reaction being set up because 
•beneficiaries will find it very difficult, to pay even the 
Irrigation charges' for running wells. 


But thoir rocoraraondation for cooperative loans for 
Itju aro perfectly satisfied that 

u. . ..c’al.ural returns following irrigation from such wells 
will be ehough to pay not only the irrigation charges, but 
also such Instalments towards repayment of loan as due. 


41, The planning Commission's view appears to have beon 
based primarily on difficulties over recovery of water rates 
in State irrigation schemes. It noted that people were 
averse to paying the 'high rates' proyailing in State lift 
irrigation schemes, and that the U#P, Tubewells sclwmo had 
not been in a position to meet its working costs, while in 
Bihar considerable losses had been incurred on the Tubewells 
scheme'. Analogy with State-owned schemes does, not hola 
good in the case of large kutcha wells directly by 

farmers. Besides the basis for chain reaction is tho_not 
agricultural return the group 
from lands irrigated by largo wells. This is 
tlal and therefore provides scope for a chain reaction b..i. , 

developed. 

42 The Pilot project at Sultanpur furnishes material 

principle would be clear from the discussion below. 
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IllUStraClon t 

43. Large Irrigation Wells can be comeleted within 3 months 
by 200 labourers working together, A group of farmers will bo 
able to construct a well with a loan of Rs,40,000/-. Thereafter 
villagers can finance construction of further similar wells in 
the area with their increased incomes from irrigated agricultur 
They will finally return the original loan with interest after 
their chain of large* irrigation wells is completed - or earlier 
If so desired. 


44, The Sultanpur Experimental Well demonstrates that the 
increase in annual agricultural income! in the irrigation command 
of the well can be more than double the’ cost of construction. 

Over Rs♦ one lakh increase incohe is possible in a year against 
Rs,40,000/- normally required for completing a well. Hence it 
is possible for farmers benefiting therefrom to earmark 
Rs,40.000/- from this Increased income for constructing another 
well in their village lands in the next year. This furnishes 
them with two wells in the second-year, They can add ^lore wells 
from year to year so as to*irrigate. as; much land as the village 
needs to provide irrigation for 1200 acres may need 12 wells. 
Progress is nioture.d as per statement attached. 


45, In the 6th year the initial' loan of Rs.40,000/-' would 
oe paid off with interest as. due. 12 wells 'commanding 1200 acres 
would have been completed already. Annual foodgralnfe production 
could be 1440 tons against -240 -tons of the base yeari.' Annual 
agricultural output from foodgrains, vegetables, oilseeds etc, 
could value Rs, 13,20,'000/** against the gross income of 
Rs.l ,20*000/- of the base year. The village could be* b'etter off 
by this extent over the base year in all years, following- 

Development through Government Investment of Rupees one Hundred . 
Grores. 

46 , 25000 large kutcha wells can be completed in as many 

villages in scarcity areas within a year at a cost of Rs.lOO 
crores. Another 25000 wells Can be completed in the .Second year, 
50.000 in the thlrw, and So on, with reinvestments from the 
extra agricultural returns' afforded by the first and succeeding 
groups of wells, 300,000 wells can be completed in this way 
■.r’t''’’ ' a •fiv'! yo-'T period. 


17, .25,000 wells can help to produce within a year of 

operation 2.5 million tons of extra foodgrains- in soarclty 
areas provided with perennial irrigation facilities. This 
extra yield is available year after year with no further capital 
outlay on the irrigation source. 25.000 welds dan themselves 
eliminate once for all the' need for importing and paying for 
2,5 million tons of foodgrains at about 100 crores of rupees 
for each year of continued import. One hundred crores of 
rupees thus invested in constructing 25,000 larp wells in a 
year can save five hundred crores of rupees to be spent on 
the import of 12.5 million tons of food grains over a five 

year period. 


dft Foodgrains production can also be stepped up from 2,5 

An the first year to 30 million tons extra 

? A vonrs wells' increasing fr 

within about 6 years 


well construction, financed by the be repaid 
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Investment of Rg^tOO cpores repaid fully within 6 years with 
interest, would nave fostered a development leading to jncreused 
foodgrAlng produotian of 30 million tons by the end of five years 
apart from other valuable agricultural produce. 

49» Multiple cropping, intensive agriculture and scientific 
farming all tend to foster rural employment as much as they 
enhance agricultural wealth# Industry, transport and commerco 
will flourish with agricultural prosperity assuring good xsoszKxa: 
markets for the products of industry* Thera would be considera¬ 
ble investment in productive and developmental enterprises all 
round with the increased wealth available. This again creates 
more wealth and employment# Manifold social and economic 
a'^vantages accrue# 

Picture of Prosperity: 

50, Dr, Dutt has described the transformation in the pattern 
and intensivenass of agriculture which farmers of Sultanpur have 
undertaken with irrigation from the well* He rightly pbserves 
that it has to been ° 0 cjn to be believed. It is so striking. Tne 
Impression on neighbouring farmers is profound. 

51# The Public Accounts Committee the Parliamentary Consul- 
ta^ve Committee on Food and AgJ^iculture, distinguished visitors 
and important journals and NewS'papers like Indian Finance, 
Eastern Economistt Time of .India, Hindastan Times, Statesman, 
Indian Express and others have seen it and commented vary 
favourably from time to time, 

ilS', These comments bring out points of special advantage 
which the scheme of large kutcha well offers ip spaed of construe 
tion and utilisation, economy of public expenditure in its 
implementation, empldiyment of rural manpower on a large scale 
both during construction and later In intensive agriculture 
itself, vary rapid rise in agricultural output and rural incone 
relief of scarcity and saving of foreign exchange. 

nnanimoiis rf^commend^tlom 

53# After closo study of the scheme from the tecbotcal; angle. 
an.1 bodring in mind points urged in favour of and against pll 
Committee members are now unanimous in recommending th at th e 
scheme of large kutcha wells should be encouraged by Government 
through financial assistance, technical guidance and extension 
aervlce« 


This is a recommendation with which Dr. Dutt has also 
concurred# 

I endorse it equally* 


Applicat ion 

54. The scheme deserves wide application- 

55. Large wells of this type are a soraevdiat , 

of utilising available ground water resources for agriculturaJ 
production# 

56. A fresh administrative approach f^ 

presented by the of the scheme. 

Committee could bring about wide application or une ^ 


M#A*T,Iyengar,ICS, 

96, Constitution House, l^ev Dejhl.. 


S<i/- M.A-T.IYENGidl 
15.3.61 
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Intrcduction 


As per terms of reference vide Ministry of Food and 
Agriculture i^o* 2 «l /59 dt* the l^th august; i960 for the scientific 
evaluation of the Sultanpur Pilot Irrigation Pro ject> the committee 
required the relevant vital information on other, alternative sources 
of irrigation in Mehrauli area. The average irrigated areas of small 
masonry , we 11s at Sultanpur and Chai-arpur pr'ovided to the coirmittee 
ty the Engineering staff of the Delhi Adixiini strati on on two occasions 
were proved to be wrong and ultimately the help of the Revenue 
Assistant of the Delhi administration had to be sought for to obtain 
^©correct figures, ‘ihus the committee spent 3 days to obtain 
information only on one alternative source of irrigation that was 
masonry well. The vijrious appendices givn with the redrafteo 
report had not been discussed-vat the comrrittde meetings. 

In ray D, 0 .i\lo.oO/SFS-295, dt. November 28 , 196f n 
end D, 0 .JMo, 60 /SiiS~ 299 ^ dt. hovember 30 , 196^%3 the Irrigation Adviser, 
I had requested him for seme very vital information that would 
enable me to submit ray comments on the first drafted report. The 
information was given at the last meeting and before closing of 
this meeting it was announced that the date of the next mbeting 
would be cccimunicatod to tlie members, ■ 

In the mean tiirie the redrafteo report was received 
by me on be comber 23 , i960 from the-Irrigation i*aviser and immediately 
in ray D.O.i\io. 60 /Sj?S- 311 , dt, becember 28 , i960 to him information 
on the date -jf the next meeting was requested by me. but no furthcjr 
meeting was bold. 

In ray loist aboiic—montioiiGa D, 0 » to the Irrigation 
■''dviser I had stiiteo. tliat 1 had not agreed with many of the points 
expressed in tlie redrafteo report. I have now prepared ray note 
of dissent cn the roarafted report. The mere recent information 
that has become avfiilable il’orn the working of tlio Sultanpur 
project, has also been utilised in the preparation of ray dlssenilon 
note. 

The Pre-irrigation ♦igi-iculture Of 

Suluir{>Ur 


I have been intiraiiAtely associated with extension work 
at Sultanpur village since July, I959 when the Pilot Irrigation 
Project of big, open kucha well was under construction. The annual 
rainfall of Mehrauli is about 16”, The crops grown arc pro<iwainantly 
rainfed, and only small areas are irrigated by a few masonry wells. 
The principal kharif crops are jowtir and bajra while the r§.hi crops 
are barley, gram and mustard. Wheat, vegetables, iraaize, sugarcane, 
chari fodaer, etc, cennot be grown without supploraenting the 
rainfall with irrigation. In other words, the full benefits from 
the use of inprevea agricultural practices covering the aspects of 
soils, fertilisers ana raanures, improved seeds, iirprovea iraplomsntsj 
etc, can only be realised in these areas with the help of tiraicly 
and. adequate irrigati-.n. 

Irrigation, it may be recalled, played key rcle 
in the selection of districts under the Ford Feundatien Plan 
for intensive agricultural develcpirient (Package Prograromej, In 
fact.intensive agriculture generally requires for its effective 
development an Jrri;.-,aticn base . 

Aocorramendations of Uol logical 
_burvey of India 

This area, acccroing to the infw,rmation available, 
cannot be commanded by can.al tr tank irrigaii-n. The only 
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poasibility cf suppO/ing adcdtionaa water fcr crcps is tiie explitatien 
of the ground water resources. *** 

p , , ,, as 1949 , 2 test tube wells Were drilled bv 

‘^^l^isaticn in Chatarpur Basin ne;ir Mehraull to 
initial dischai’ge was 12,000 gallons per 
hour mth d depression cf the water Ipvel by about 62 ', but the yield 

gallons per hour within a few 

■‘according to the findings and recomirjendations of Mr, DB 

fc-dogical oanditions of Ohatarpur 

«a.sm Of Mehraull might not be suitable for extensive tubewell 

Sr 2 lprof"!o*r^ tc sun. ^ a 

laarihwf, q-imh findings and recemnenaatiwns of .Shri K.M, 

aahwa Simha of Ooacgical Survey .of India, tubewells in some oiroas of ' 
the ChaWpur Basin may be expected to give good results, but in 
the n^gl^urhood of Ohaterni ana IViaidangari -only larse di^metpr . 

..T view cf the uncertainties cf ebtaininr tood and 

lows through tubewells in this aroa, the Exploratory 'rubewell Organisaticn 

shouldproposed for a tubewell, a pilot boro 
snouia first, 00 drilled and tested, 

i'io>i:ygii» opai 1 

1 v- ^ Thc Technica Wattce setup in 1956 had remariced that 
th l^ge kucha irrigation wells of the type e<ivisaged ty Shri Iyengar' 
may net be oxpocteci to give a ('.ischargo mere than I 5 OO to 60 ^ gallons 
even in faV'-urable strata, etc," But known facts a 6 >ut flows from 
open wells oe-nflict with this statement. 

The Oeological Survey Report of 1954 on the groundwater 
resources of «»est oehgal indicat-as -a discharge of 600 gallons from a 
GUg we^ cf '4 ft. diamcftcr raid 400 ^ gallons from a well cf 10 ft, 


fame ter, 


The rcdraftec. report on .page 22 had indicated for the 
■am Thai of Sult-uipur tc, have -an inflow ratK. t-h ji 3 , 0 CX) gal 


ino rcaraitec. report or _ 

well of Shri ham Thai of Sult-uipur tc, have -an inflow laaTc 
per hc'ur dut'ing punping. 


^’he 16 ft. diameter well cf Ghaudhuri iXamji Bal of 
Eultanpur, excavated to a cepth cf about 60 ft., was said to have 
a flew of 600^-6000 gallons per hour. • 

'■^'he 9-10 ft. oiameter well cf Shri Mam Ghand of 
Suitanpur, excavated to a aepth cf about 55 ft. / was said to have a 
flew less than 2000 gallons per hour, in spite cf 3 borings having been 

211ctCi.0 9 * 

^measurements made in Januaxy, 19 6O ty the ^.ssistant ■ 
np.neer C>e^i utate on the flow u.f Sultanpur well then under construc- 
ticn arc said tc have given a flew of 6OOO gallons per hour approximately 
exclusive of the inflow from boring, ^ 

. Those -facts ^oirisclvcs incientivo of the ii#*l*ioo6i<39^ 
ox tne previous icchnioal Gomuattoe's rem-ar'k about the maxinum limit of 
flows in open -wells. 

The Irrigation potential 

Every Irrigation project has in it an irrigation potential and 
an agricul-tural potential. The eccncmics cf an irrigatio;n project is 
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generally determined by its cost, its irrigation potential, its agricultural 
potential, and its expected gross revenue. 

The irrigation potential of the project under consideration 
with the sustained flow available at different seasons of the year can 
be fully judged under normal conditions, i.e, conditions which prevail in 
well-developed irrigated areas, such as level lands, economic use of water, 
seepage-proof conveyance channels, proper crop rotaticsi etc# Ihe sustained 
flow of the Project at maximum draw-down head has not been investigated at 
all by the committee. This seriously detracts from the value of observations 
and remarks about the yield of the well made in the redrafted report. 

The observations of the committee were confined to a part 
of the monsoon and a part of the growing season’ of rabi crops. The 
discharge of the puup according to the officers deputed for the observation 
varied, going upto even 16,000 gallons per hour or so, as was verbally 
reported to me ty them during ny tour to the village. The iSTltanpur 
farmers took up large scale irrigation for the first time last year from 
this project and the condtions were far. frcan what prevailed in well- 
developed Irrigated areas. According to the opinion expressed on page 20 
of the redrafted report the annual irrigation potential of the project is 
DO acres. 


During the period of test in December, i960 the purqp worked 
on the average for 6 hours. Had all the farmers been ready for rabi 
irrigation last year, the pump would have worked for longer period (say, 

12 hours a day) and at larger drawndown head. In that case the area that 
could be irrigated would have substantially increased. During discussion 
of the committee meeting it had been stated that the water yield of the 
open well could not be predicted as adequate data about the flow from such 
we-Us at different draw-down heads wore not available. Hence the estimated 
yield of 6,000 gallons per hour at 30~35 draw-down head needs confirmation 
through test, Mr. Iyengar was said to have obtained a much higher flow 
at that draw-down or so before the beginning of 1900 monsoons. 

Under a given set of conditions there will be two standard 
curves of yieD from an open well, one from a depressing head and another 
from a« replenishing heao. One very pertinent question had been asked by 
me to the committee as tc relative recuperation rates of a depressing as 
well as of a replenishing head of an open well for the same range of draw¬ 
down heads, say to Ag and vice versa. The question could not be answered 
by the coninittee, though it had a very inportant bearing on determining 
scientifically and correctly the irrigation potential of the well. 

In the case of either a replenishing or depressing head 
the inflow from the well is towards establishing the equilibrium of the 
physical system (the static water head). But the inflow in the case of a 
depressing head is towards replacement of the product of inflcw (water) 
removed, a process which disturbs the equilibrium of the physical system. 

Thus according to the laws of dyi^mics governing the equilibrium of a 
physical syston, the inflow during a falling head will be higher than that 
during a rising head. 

The total yield of water delivered by a puirp for a given 
working perj.od determines the coverage by irrigation and is equal to the 
storage ©uptied plus the inflow from the well during the period of 
depression. Hence it is inporative that the recuperation rate of a falling 
head shall be used as a measure of the inflow from an open well for 
scientific assessment of yield* Therefore*' the irrigation potential scienti¬ 
fically assessed will be higher than the irrigation potential shoT^ffi on page 
20 of the reorafted report, 

assuming that the recuperation at 30^35 ft. draw-down is 
6,000 gallons per hour as shown cn pag:e 1? of the redrafted report and the 
puEp Works at that particular draw-down, the area of 50 acres for rabi 
shown on page 20 of the redraftoa report wili increase to 66 acres. 


The vheat crops at Sultanpur required irrigation at an 
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interval of 5-7 weeics this year. This interval is simile^' te that 
shown on page 19 of the redrafted report where 6-8 weeks interval is 
allowed in canal and tubewell irrigation of Uttar Pradesh, Hence the 
annual irrigation potential of 300 acres shown on page ip of the 
redrafted report becomes very mch of an underestimate as it is 
based on an. irrigation interval of 30 days only. 

Thus the area which- can be irrigated by the project according 
to the interval of 5-7 weeks comes to 82,.115 acres, say 80-110 acres#. 

When the discharge from the punp was 38,000 gallons per hour 
as had been reported to hb by the officers deputed there, it was observed 
from thb records that in the first irrigation some fieid's required about 7 
hours to irrigate an acre. That is, one acre required about ^ acre-inches. 
In fact almost all the fields required cioro than 4 acre-inches this year 
in the first irrigation. This was unavoidable when a nm rain-fed area was 
brou^t under cultivation irmediateiy with the ccnpletion of the project. 

The farmsrs will be able to effect substantial econoiiy in the use of 
water in subsequent years. Thus with the economic use of water the area 
will increase substantially. The irrigation potential of the project 
should be jidged not under abnormal conditions but under normal conditions 
that are generally obtainable in the well-established irrigated, areas of 
the country. 

Hence the seasonal irrigation potentials of the pro-ject ares- 

habi (vheat) s 80-110 acres 

Zaid rabi J 30^4D acres 

iUiari f i 80-100 acres 

Total t 19G-250 acres 

The khaiif crops will need only protective irrigatipn. 

Thus the annual irrigation potential of the project is 190-250 acres. 

k tubewell with a discharge of 33»000 gallons per hour on 
the basis of 12 hours' working has been estimated to have an apaual 
irrigation potential of about 420 acres as given on page 19 of’the 
redrafted report* The Pilot tubewell irrigation project now contemplated 
for Chatarpur oasin with a discharge of about 10»000-./3i*000 gallons 
per hour on a similar basis of 12 hours’ working will have an annual 
irrigation potential of 140 acres and not 200 acres as shown on page 
23 of the redrafted report. 

The average life of a tubewell ranges from 15-18 years, 
as to the life of the open wells Delhi itself can display more than 
lOO-years old open wells which are still being effectively used for 
irrigation. 

Comparative Cost Of Small Masonry Wells On The 

Basis Of The Equivalent Irrigation Potential Of 

The Big iCucha Well Of The Sultsaipur Project. 

The superiority of the big kucha well to a large number 
of small masonry wells with an equivalent aggregate annual irrigation 
potential has been fully discussed in the notes submitted to the 
conanittee by Dr, T.n.Ilehta and myself (vide appendix VII and VIII of 
the redrafted report) # In accordance with the infonnation on the cost 
of small masonry wells given in appendix VII furnished with the letter 
ho,2-1/59 Ihh dt. the 12th august, I960 of the Ministry of Food <k 
^igriculture on ordinary masonry well at Sultanpur and Chattarpur villages 
costs cn the av^age Es SyOOO/- and according tc ttie latest infoi«iation 
supplied to the'■■' coirm.ttee by the Revenue i^ssistant of the Delhi 
Administration about the area irrigated by the 15 wells of Chatarpur 
during 1958 and 1959 kharif and during 1958-19^ rabi (vide memo ho, 
921 -DIa/ 60, dt. the 4th November, i960., issued by the Deputy Irrigar- 
tion adviser) the average area irrigated by such a well is net none 
than 4 acres in a yea?. Thus the Sultanpur Project is equivalent to! 


.....contd. 





(a) 25 small misonry wells wi'th'a total cost of 
Rs 5>000/w X 25 or Rs 1,25,. /- as per esti.mte 

of the annual irrigation potential of the 
Sultanpur project shown on page 20 of the 
redrafted report. 

(h), 47. .to 62 small masor^y wells.,with a'total 

Go'St of Rs 2,35,coo/- to"fe 3,10,00??/- as per my 
estimate of the annual IrriKation potential,of 
the Sultanpur Project. 

The cost of the Sultanpur pilot irrigation project including 
the puiifjs and irrigation charuiels is Rs 64,001/- as shown on page 6 of 
the redraftea report. 

hdO-ative Cost Of Excavation In Other Parts 
^_CJf The Country __ 

Compared to the cost of excavation of the Sultanpur well, 
what should be the cost of similar wells in other parts of the country? 

In places inhere the water table is nearer and the flow is more, the 
depth of excavation required for good flow will be less. Also where 
the wages are lower than Rs 2/- per day pfiid to the' laoourers of the 
Sultanpur Project, the cost of the well -will certainly be proportionately 
less and not more 8<. «t,ated on^iage 7 c>f the redrafted report. 

Had the excavation^c f the Sultanpur prcject been'’ 
restricted t' . the period excluding the monsoon months land had. the 
supply of^'raaterials and resources been maae in time, the cost of excavation 
of the Sultanpur project would have been less. 

The i^gricultural Potential 

As already stated, every irrigation scheme has an 
irrigation potential one an agricultural potential associatec. with 
it. Thfe two-togGthi'r must be evaluat’^o to assess the economic 
Usefulness of any irrigation project.’' - The period by which either 
of the potentials mi>,y be fully deveiioped will depend, airiong other 
factors, on the effective extension service on the one hand and on 
the effective■ Response .and cc-operation of the, farmers, on the other. 

In situations where both the factors -are favourable, the 
full develcpirient of the agricultural potential may be attained in a 
relatively short period as incicated by the trend of extensiol-werk of 
Farm i»dvisory Unit at Sultanpur while the full development of the some 
potential primarily with farmers' initiative and resources is alsc possible 
but may take somewhat longer period as may be seen at the well-developed 
intensive vegetables ana tobacco growing areas of Sahapur .Jat, Chirag 
belhi and Masjid Moth.,. But the agricultural potential is an insep-arable 
feature of the prc'^ct'- just as the irrigation potential is ana hence 
it must be taken into account for a proper evaluation of the 
project, 

Yardsticks which are employee, at present in assessing 
increases in the outturn cf the agricultural preauce aue to irrigation 
vary from 1/5'th to 1/2 ton enhiinced yield per acre. The question 
arises whether these yardsticks can bo equally applied to all parts of 
the country, induiang ’regions cf very low rainfall. 

Let us take the case of Mehrauli with an annual rainfall 
cf 18 ", Here seme crops like maize grains, vegetables, sug.arcane, 

■v^eat, tobacco, potatoes, etc,, cr summer (zaid rabi) vegetables or 
fodder crops (lobia) cannot 'oe grown at all without irrigation on 
the uplfiiid soils. What increases in agricultural output due to 
irrigation should be co-nsidered? It, is obvious that the entire output 
of such crops uno^er such conditions is the additional production 
arising from irrigation. 
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I'he aeact questicn thi’it arises is that with the full 
dovelcpment cf the icultur..il x-otontial i/iiat iJ(jr cent ^f the total 
increase in agrlcuIturaX proilucti^:n is due tc irrigaticn and vj-hat 
per cent cf the tot.al is dub t.,'iiiprcved practices?-• a'he, very Icvj 
nXnfall cf fehrauli iiunociately fiinits net 'nJy the ninge of crops 
but also the application cf inprovea pr.ctices such as increasing 
use cf fertilisers -iriu rrenures, better trei; rotations, etc. Hence 
irrigation is the primary factor unucr I'iehrauli c.n^Xtiens, while 
all the ether c.ami--cn,erji:,s cf iirpircvec practices are entirely Aiependent 
upon it. 

Let us new see what‘can be the gross acre-value of 
prcduce from the develCi^ment cf the agricultural potential with 
the irrigation cf the Sultanpur project. In our demonstrati ns at 
Sultanpur with cauliflower, peas, .'Ui.. potatoes, etc. we have feuna , 
that the gross acre-revenue moiy be Rs 2,14£)/- for the early c.auliflower, 

Rs 1 , 500 /- to Rs 2 , 000 /- for e.'irly p eta tees, and Rs 1,500/- or sc for 
early peas, n reprint cf our demonstration on cauliflower is enclosed 
(appendix I), However, let us take a Ci. nsoirVative estimte of the 
gross revenue per acre fer the sv-dLuati'cn ^f the pre jeet, say 
Rs l’,SOO/- fer vcget;iblos, Rs bOO/- f'.r wheat raid mustard ana maize 
and- fodder cr^ps etc. I'hus, ac.ccrcing to the .annual irrigation potential 
cf IDO acre-s as shc.wn cn page 20 cf the reuraftec. report loia ny 
estimate '...f the irrigation potential of 190-25* acres (sry 2ft0 acres), 
the cstimatec annual gross revenues ares- 


xi.nnual Oross oieyenuc 


1« Habj. (a) Wheat and 
mustard 

(b) Vegetables 

2.i Zaidrabl 

(c) Vege-tablcs 

(d) f’odder crops 

3, hharif (ft) Vegetables 
(f) Redder creps 

fetal 


per annual irriga- 
ticn potential ^f the 
redrafteo report 

30 acres 
Rs a6,*oo 
10 acres * 

Rs 15,000 


10 acres 
Rs 15,000 
■ 10 acres 
Rs 6,000 

20 acres 
Rs 3t',000 
Ip acres 
Rs 6,»y00 


as per ny estirmte 
c f the annual irri¬ 
gation potential 


acres 
Rs- 36 , 0 **'’ 

20 acres * 
Rs.3t,00-< 

26 eras 
Rs 30,00*^ 

20 acre 3 
Rs 12,000 

40 acres 
Rs 60,000 
20 acres 
Rs 12,000 

'ifts 


^ when replacing wheat by vegetables, o®e acre cf vegetaole has 
been taken tv' be equivalent to, 2 acres cf v^ieat witti regard tc 
water requirement 


Thus the annual gross revenues come t-- Rs 90,000/- 
ana R5l,60,i00/- for the annual irrigation potential cf IDO and ' 

200 acres respectively raid far outweigh the total cost cf 
Rs 64 , 000 /- for the project. The .annu;il net revenue will be about 
70-80% cf the gross values, that is Rs 63,000/- to Rs’^Z/OCO/-* 
tc Rs 1,26, 000 /- - Rs 1 , 44 , 000 /-. It may be stateo here that on 
account ..f the preximity 0. f the village to; the co^itcil the 
fonmers will gradually switch ever t. marc intensive vegetable 
cultivation as can be seen at Sahapur Jo.t, Ohirag Lelhi, and Masjid 
Idoth, and hence both the annual gross and net revenues will register 
fbrthe r oGcreas e . 


*, *, Cv^ntOi, 
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The rodrr.fted report has not touched at all upon the 
agricultural potential of the pi-c jcct vjitheut which the proper 
evaluation of the project is not p ssible, .'ind frequent remarks 
which have beqn mace in the said report abeut various cperaticnal 
phases of the project being uneconomic, cannot be considered valid. 

Prevalent Irrigation Uate at 

Sult^inpur a'^e.arby Villages : 

There is a standing practice at Sultanpur and nearby 
villages with regard tc the sharing of crops between farmers when .ne 
farmer receives water from thb well of his neighbour. On enquiry from 
the farmers rmci the Patwari cf 3ult.anpur, it transpired that the 
irrigaticn rate was generally paid in kind ana that it aim:unted tc 
1/3 of the prc'duce. This point was also c..nfirmea by Pir. u.V.Kai, 

Sikka, Section Officer cf u.b.O. MehrauH, in the committee meeting 
hela cn November 25,■ I960. 

On ny enquiry fPem the present b.l.O. cf Piehrauli it was 
explained by him that inclusive cf all charges such as nan and 
bullocks wo:rking on Persian wheels as well as incidental costs, the 
irrigaticn rate would be equivalent tc 1/3 cf the crojp prc.uce. This 
point h’as not been clearly expressed on page 11 of-^the reerafted 
report, though it has a vital significance. 

In ether words,, the irrigaticn rate in equivalent value of 
1/3 o f the crop prcvouce will be Rs 15^200 for vvheat, Rs 2-50-300 
f^r sugarcane, potatoes etc,, an_ this value will rise v/xth increase in 
the acre-yield of the prc'-ducc. This ^xint has .a very irqj&i'tant 
bearing in'evaluating the needs cf c_m.ocn irrigation and the merits 
cf the Sultanpur Pilot Irrigati-'U Project in the kehrauli area. 

Seme salient •t'batures Regarding Employment 

Potential* urick ^baiang^^Perenni^^Irrigation etc, 

1. It has tremendous enploymont potent!r.l f: r both local 
and irigratcry rural labour p-pultoticn c:-uring the construction find 
post-construction period. In the former perico* about 100-200 peox^le 
can be employed for Jb-5 months while in the latter period the year-round 
intensive pattern :f farming that develops with this project assures 
regular and not merely par-time employment. In a similir irrigaticn 
project cf the Sultanpur big kucho,' well type now under construction 

at '‘scla village in Mehrauli b.E.S. block with the financial resources 
of the Indian Co-operative Onion, abc:ut 250-300 local rural labourers 
including the beneficiary farmers are w.rking every e-y. In many 
parts ^f West Bengal tanks unuor miner irrigation Schemes financed by 
the. State G-cv.ernrrent :n 50*50 basis iure dene also by the contractors or 
by the migratory labour pcpulaticn. This may be true of many other 
areas cf the ceuntry. 

2, It gives assured irrigation unrougnouo one year anu ooes 
neither limit the range and yield cf cm-ps nc,r create any problem of water¬ 
logging; In the canal irrigated areas the fuinual closure of c-onals for 
desilting wlrk and the non-availability-of water for.a c-artain period 

cf the year preceding kharif season limits the i-ange and ycld o f 
crops, while working in the .u'VC anc. Her canal irrigated areas we f-unJ. 
that the non-availability of water from the canals from ^ipril tc June 
hampered cur efforts to introduce large-scale greenraanuring, sugoircane, 
jute, and aus cultivation, reprint of ny paper relating to- this point 
is enclosed (-.p^jendix II). It iriay be noted th-'-t the most intensive 
vegetable cultivation has oevelopt-,.; generally net in cj-eas fed directly 
by gr avity irrigation from the c^uials but by lift irrigOition either from 
open wells, thanks, tubewells, ;aio canals, etc. It has become almost an 
axiom in cur country from our past experience that wovtcr- logging goes with 
canal irrigation and the State cf dunjab alone has estim-.tea fUi expenditure 
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ofRsao cr-rcs to unai. the evils of wate 2 >.logging (new manifested threugh 
crep failures and declined yield} threugh the improvement cf orainage, 

3* , Ihe Workable tep soil obtainable from the excavatLcn 

of the big kucha well may be prcf'itabdy -utiisea for brick naking. Tiiis 
vd.ll reduce the height cf the emoankment. The bricks thus irt.de will 
ccE|:ensate for the cost cf constructicn on the one hand ana tn the 
ether hand ntay be used for irrigation channels^ rural housing and 
cattle shod^ etc. bepehding on the depth workable soil the Cvnstruction 
cost may be'reducea substantially threugh brick making. 

4# The r.:dsed eriibankment around the well may be 

prefitabjy utilised for orchard' and nursery with an annual income cf 
-about Rs 31900 - Rs 2000 per acre. 

5. In’ayeas cf beihi State where the tubewell cannet 

go deep because of the presence of salts in the deeper aquifer, the 
pilot project cf the Sultanpur type excavatoc u^-tc practicable sal1> 
free depth, may allow 'tapping of the salt-infcstea uoeper aouifers 
through boring tc augment the flew and at the scuxie ticB dilute the^ salt 
CL,ntent tl a concentration usable by crops. 

Land -“vailabiliby f’er Lxeavauien, Silting 

Up, Erosion Hazaraj pump shifting etc. 

The necessity cf*land for the establishment of an 
irrigation scheme is conmnon to all projects.• In ccmmcnly owned irrigation 
projects such as tanks executed by the farmers with the financial .and 
technical heJ^ of the bovernment, the lane is tc be |.■rcvideu by the 
bensiiciaries - nc- matter whether the lane is cemmen village lane cr 
privately owned, In the cose cf uuna type t-'cnks fed by runoff from the 
cotdvment the submergence area latiy be 5 acres cr iro.re in many cases anu this 
area is donatea by the. oeneficiariesi 'This has been ny experience in west 
bengal in the execution of miner irrigabi..>n works unoer 'Urev/ Here h-.;.d' 
scheme. Lultanpur tte site cevorec. 'by exc.avaticn and spill is aU.ut 
3r*5 acres ana h.us been the Common village lone while that at -‘solca it has 
been donatcu by these beneficiaries c^hc own tii® land. 

In cur C-untry tanks which irrigate abiUt 16/C- of the 
total irrigate-., area are suoject to silting up one er^.sicn hazard of their 
high embankment, Lilting Up occurs als- in masonry wells. Silting 
up of the bed .nnc. erosion haz.ard . f the high embankment are also comircn 
features of the canal systems of the'country. 

Nevertheless, these eifferent irrigation projects have 
multipiiec in the country. The answer is simple, n,Aguiar desilting verk 
takes care -.f silt deposit fino sod turfinc cf the embankment reduces 
ercsicn hazard to the iranimum. Shifting cf pumps witix the receding water 
table is cemmen to many parts of the c-untry where inas-nry wells are 
operated by iiumps. 

The increasing deniald cf the ctiesel pumps in the country 
shews that it is a very popular water-li fting device with the farmers. In 
re^glons where electricity h-as been miide avioilable tc the firmers for 
irrigation purpose, they have been quick to re^.lacc diesel by elccti'icity 
and the cost of running qnd 2 ]ra.nten,ance has been, c-nsiderably ro-uced. 

It may be noted that the rural electrificati'.n is cn important devoiopment 
item under the 3-year plans. 

The same way silting up, erbsicn hazard, .'.ma pump 
shifting Can be taken euro of in the Sultanpur project' 

i) The erosion haz.'-ird at Sultinpur is cnly 
for 3 m;.nths » fro-m July to September. The reduction 
in the height cf the embankmient thr-ugh brick making 
cind the c-nstnictim of a sodded channel at the 
junction cf the fcot cf the innor side cf the 

.c-ntd, 
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embcjritor^ent ijru Uie first heti^jya. with a 
baokwra'a slotjei* c.-in still further reduce erosicn 
h.\zarv... I'lie c^^llecteu silt-iree run.ff flcwirig from 
sodded embiinkinent c-m be safely cischriTged through 
inexpensive cutlet pipes strrdght into: the water of 
the well, 

ii) j.s tc the shifting f the iUra^j, this offered no 
problem at all at Sultanpur* The vertical fall between 
3U ccessive platforms is about 10 ft* and when the pumiJ 

f ills tc. give effective discharge on ary one platform, the 
water table'will be below the next lower platform by abcut 
5-6 ft. for a period sufficient to ary up the lower platform 
anu allow safe Ki:'vement of ntin and i-uirping equixoment fer 
installation, this h.aa actually been o-ne at Sultanpur when 
the puiq; was remojved from the first to the second platfom. 

iii) Ihe upward sliifting of the pum^; in the face of 
submergence by a rising water table unaer c.nditi^ns when 
there have been rains ana the next irrigation is delayed, can 
be done in the scime way. But such upwara shifting in 
practice will net be necessary since in sjy season there will 
be crops with the. different water requirements, and hence the 
delay causea by rains will not be of such length as to 
allow sufficient rise in the water table tc submerge the 
puiip. Ihis had. been the experience Suitanpur u.uring this 
rabi so.ason when thei'o had boon rains an.: wl'.^at did net 

neeci irrigaticn, but the'vegetable fields were being 
propareo. , irrigated and sewn; The purritJ is still working ...i 
the secv nc. platform since its installatirn there 3 nrnths 
age. It, mey be statoo. that the i^lacement of the pumi.>s 
:-n the oiifferont pLatferws will bo based o.n the w..rking 
eXj...orience ano> c..'ri;iO;t :.ff-.r any practical ciffioulty .".t -all 
as had been shown by the working v,.f the Bilct Brc ject at 
Sultan,_^r* 

The StruGtu r.- il Stability 

as alreaoy stateo;, the averato life of a tubewoll 
ranges from 13-IB years. «h.ot should be the life of tin open kucha well 
of the Sultani>ur typo:? In ether words, 0003 the well, especially 
the last 20 ft. vortical w.all fr. in the bottom, possess adetjuate 
stability to give it ■■ fruitful ana ec-n( mic life? Or dees this 
20 ft. portion of tho; wall neea st^-ne ^.itching ' r Cv-ncrete w: rk to 
protect it against sto.ughing? 

The s .il avoi-olaole in the ,..r-file right dc. wn to the 
bottom is oli'y of the 2Si typo with aojnixture of line kanko-rs 'jnci is 
relatively stable. It is under s too a th'ot the eight feet o.f the last 
20 ft. vertic.-il wall under reference was st-ne pitcheu in half the 
circumference, i. sum C'f Rs 653/“ for stone-pitching is shown on page 
6 of the rearafte:. rex->ort, 

■ In situations vhere tlie sta'uilis -tion of the vertical 
portion of the wall iray be a nccessity>. this cannot be a serious 
hanaicap V-- the execution of the fruittXil irrigation project of the 
3ult<anpur tyiie. The sloughing if cuay can be taken care of by the 
farrtKrs themselves within an exponniture which seemai ^to be 
quite reas- nable in tho light of Sultanpur experience. But in the 
laterite sc .l 1 '^racts the sc il is t -o st^iSie to^ neea any prc.'. tecticn 
against sloughing. This can be seen fr^.Irl the railway ana road 
culvert walls made entirely of laterite, blocks in many parts 
of the c* untry- 
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The occjje Of Ap^jlLc.-iti^n To -Other 
i>reas cf th e Gveuntr ^ 

-It is si.itiethin^^ tc see'-t-, believe the transfermati^-ns 
in the pattern and intensivencss c f agriculture ^which Sult^pur has 
undertaken with the Gcnpleticn cf the pr-:. ject, ihe eccnowics of the 
Sultanpur project has been iUlly aiscusseci in ny report onu is quite 
prcDdsing in the explcication of greunc water *resources fer increased 
agricultural proauction, I'he other salient features singular to the 
projects h .ve also been brought -ut. 

The scope of application of the Sultan^-ur project to 
the different ciri'as of the country beconjes wider if we lock upon it not 
as a rival but as a c. iuplement to.- other irrigation projects including 
the tubewell. In the State schemes previsions a're made for tubewells,- 
small, masonry wells, tanks, etc. sn. all these schemes m'-iy be working in 
the same area although their relative merits are aifferent* The ioea is 
tc make av.ailablo to the farmers all possible irrigation prejects, Ihe 
sole objective cf all those projects is to increase agricultural 
proaucticn. 

The Sultanpur project also may be includeo unoer^ 
irrigation w,.rks jointly uncertnken by farmers find the usual subsicy 
granted to the farmers by the State Sovernmont may be given for 
this pro;ject oilso,. In case lean is auVoncod by the Govo.rnment tc- the 
beneficiftries for the execution of the pm. ject, it_may be consieered 
by the Government whether or not tiro repaymint ptjricci may be extendoa 
over 15 year-s as hois been stateo: in the co.so of ttibewells by the Irrigat-ion 
«Gviser t-*tho Ministry of Toc.-il d: iigriculture in his ncte^ "ke^xrt on 
Jr'essibilities'Of Tubewell-Xrrigotion In-belhi State" submitted to the 
home Ministry o-n 14.1*59** 

The hxecuting agency 

The kind cf -rgoncy requirea for the execution i.f any^ 
irrigation prcje.ct'‘is t- be very carefuliy deciciea, since on this cecision 
will depend the resixnse of the farmers. In his note on the installation 
af tubewells in belhi State referrcu to above, the Irrigation i»aviser recoiimen- 
ded four steps:- 

i) the foitnation cf a c-—operative with the benefi¬ 
ciaries to. whom the loon nviy be acv.ahced, 

ii) the construction c.-f orll water .channels by the 

beneficiaries, ■ 

iii) the c- nstruction 0 f electric transmission lines 
t^ t ha tubewells, ;.mci finally 

iv) the installation of the tubewell* 

The idea was very goca but it did .not work in practice 
as indicated .n page 32 of the redrafted re,.ort._ «ith ny humble experience 
in extension I have felt that joint or gre u^^ action by cuxtivators in . 
farming is 'the first sttv towards croating, r. c^.ngenial atmosphere for 
the formation cf a healthy co-operative, is done present, thiit is, 
the grant t- the fanners in gr^-u^.s o f Gevernment financial help as subsiuy or 
loan for jointly owned minor irrigation works, it im-y be Cvnsiuereoi by the 
govc^rnment whethtar c-r not a sintilar stepi m;:iy: bq aviopteo for the project c 
Sultanpur typo,also. 

My report will bo inci.rapl:.tc wi.tho.-ut p.-ying tributes 
to the c.i(re o‘f Indian Civil Service to which Mr,. M. T, Iyengar 
belongs. This cao;re of sei'vice has to its credit niany inportant 
Cv.ntributions in the fioilds of Science .-ind, educatio.n, Mr, Iyengar has 
been able tu c ncieve this siirple but practical scheme, through his 
intimate .assoctati-on with test relief work in the districts of west 

......cento. 
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Jien^al where he 
inverted "cene" 
contribati.n te 
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w^.rkeci as the district, exoouti¥e, his 
type cf bii; kucha well is an ic't'ertant 
eho fiel^ irrit;;atoi intensive 
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Introduction 


hs per terms of reference vide Ministry of Food and 
Agriculture Wo.2~l/59 dt. the l<ith August» 19^ for the scientific 
evaluation of the Sultanpur Pilot Irrigation Pro ject> the coimdttee 
required the relevant vital information on other alternative sources 
of irrigation in Mehrauli area* Iho. average irrigated'areas of small 
masonry wells at Sultanpur and Chatarpur provided to the conrnittee 
ty the Engineering staff of the Delhi Administration on two occasions 
were proved to be wrong and ultimately the help of the Revenue 
Assistant of the Delhi AcJministration had,to be sought for to obtain 
the correct figures, 'i’hus the committee spent 3 days to obtain 
information only on one altcrna.tive source of irrigation that was 
masonry well* Ihe various appendices givn with the redraftea 
report had not been discussed at the contrattee meetings* 

In ny Ut:0*ho4 0O/SFS-295» dti iMovomber 28, 19611 ti 
and Di0.Wo4 60;^FS»299, dt. .November 30, 196*l#the Irrigation Adviser, 
I had requested him for some very vital information that would 
enable, me to submit ly ccinments on the first ciraf ted report.-.The 
information was given at the last meeting and before closing, cf 
this meeting it was announced that the date of the next meeting 
would be ccmniunicated to ilie members. 

In the mean tiirie the redrafted report was received 
by me on becember 28, I960 from the Irrigation ^.aviser and immediately 
in my D.0,no,60/SFS-311> dt, December 28, i960 to him information 
on the date of the next inectiifg iwa-sopequested. by me, but no further 
BKJeting was held. 

In ny last aboiip-montionoa D.O, to the Irrigation 
^%dviser I had .stv'iteu tliat i hao, rn-t agreed with many cf, the points 
expressed in the rearaftoo report* I have now prepared ny note 
of dissent on the roarafted report. , The mere recon^ information 
that has become available from the werKing of tlie Sultanpur 
project has also been utilivsed in the preparation of ny dissenilon 
note • 

Ihe Pre-irrigation -igriculture Of 
Sultarp^_ 


I have been intimately associated with- extension work 
at Sultanpur village since duly, 1959 when the Pilot Irrigation 
Project of big, open kucha well was under construetion, Xhe annual 
rainfall of Mehrauli is abcu't 16", I'he crops grown are predwatnantly 
rainfed, and only small areas are irrigated ty a few masonry #)lls. 
The principal kharif crops are jcwoir and bajra while the rabi crops 
are bforley, gram and mustard. Wheat, vegetablns, ifmize, sugarciino, 
chari fodaer, etb, cannot be grown without supplementing_tho 
rainfall with irrigation. In other words, the full benefits from 
the use of inprovoa agricultural practices covering the aspects of 
soils, . fertilisers ana panures, inproved seeas, iirprovea inplcments, 
etc, can only be realised in these areas with the help of tamely 
and adequate irrigation. 

Irrigation, it may be recallea^ played the key role 
in the-.selection of districts under the Ford Feundatien Plan 
for intensive agricultural develcpinenti (Package Programmej, In 
■fact intensive agriculture gener;illy requires for its effective 
development an Irrigation base , 

s-ocormoiuation's of Doi-logical 
Survey of India _ 

'i’his arca,^ according to the inf^-rmation .available, 
cannot be commanded by can.^l cr tfink irrigaih'-n. The only 
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possiliility cf supplying additional water for crops is tJ^e explitation 
of the grouoa water resources. 


i.s far back as 1949j 2 test tube .wells were drilled by 
the Central Circund Water Organisation in Chatarpur basin near Mohrauli to 
a depth of 220 ' to 300*. The initial discharge was 12^0 gallons per 
hour with a depression of the,water level by about 62', but the yield 
of water had gone down' to 6,POO to 7}POO gallons pc5r hour within a few 
months. 

.-■ccording to the findings and recomrrendations of Mr. D.i'l, 

Sett of Oeological Survey of India, the geological conditions cf Chatarpur 
hasin of Mehrauli might not be suitable for extensive tubewell 
operations ana instead wells of l.ir£e~dinmeter ought to be sunk to a 
raininum deptl of 100 ' or so in the area. 

i-ccordi^ ^ ‘the findings and reccmrnendatiens -of., Shri iCli, 
Madhwa Sinha of Lrotlcgical Survey of India, tubewells in some iiroas of 
the Chatarpur basin may be expecteu tc give good results, but in 
the neighbourhood cf Ghatorni anc J'iaidangari only laree well«i 

will be Useful, His recommendation on the depth cf boring of tubewells 
varies from 250-400*. 

In view cf the uncertednties of obtaining good and sustained 
flows through tubewells in this area, the Exploratory Tubewell Organisation 
has advised that in every site proposeu for a tubewell, a pilot bore 
should first, oe drilled einil 'tested. 

I'loH /tiWB Qoma. liedlic -, 

« 

The Technical OcmnittcG set. up in 195d hac remarked that 
"the large kucha irriguticn wells ol the type oiivisaged by Shri Iyengar 
may net be expoctea to give a (-..ischargo mere than 1500 tc 2000, gallons 
even in favourable s'trata, etc," ’but known facts ab^ub flows from 
open wells conflict with this sLateiriont, 

The Geological Survey Uepert of 1954 on the groundwater 
resources of «.est oengal indicates a discharge cf fiOO gallons from a 
dug well o f 4 ft. diameter and iiXX', gallons from a well c f 10 ft. diameter. 

The redraftec report on page 22 had indicatoc: for the 
well of Shri Ham Phal of Sultcinpur tv- have an inflow nor^^ th-jb 3*000 gallons 
per hour.during pumping. 

The 16 ft, diameter well cf Uhauc'huri hairiji Gal of 
Sultanpur, r^xcavated tc a cbpth v.f about BO ft., was Svaid to Have 
a flc'W of .bOO'i^'CiOOO gallons per hv^ur. 

The 9-K) ft. oiairietor well cf Shri MaM Ghahd of 
Sultanpur, excavated to a aepth cf abc'Ut 55 ft., w,as said to have a 
flow less than 200Q gallons per hour, in spite cf 3 borings having been 
mace, 

The measurements loade in January, I960 by the ^.ssistant 
Engineer Delhi State cn the flew v.f Sultanpur well then under construc¬ 
tion are said to have, given a flow-of ■6000 gallons per houjr apprcocimabiily 
exclusive cf the inflow.from boring. 

These' facts arc theixisclvcs indica.tive of 'the tt4i;£i<cLaofe.toq^ 
of the previous Technical Gorniilttec’s rcmaTK about the'maxinxuri limit of 
flows in open wells. 


The Irrigation Potenfejcal 

Every Irrigation project has on it an irrigation potential and 
an agricultural potential,' The economics cf an irj’igation project is 



generally determined by its cost# its irrigation potential, its agricultural 
potential, and its expected gross revenue. 

The irrigation potential of the project under consideration 
with the sustained flow available at different seasons of the year can 
be fully judged under normal conditions, i*e, conditions which prevail in 
well^-developed irrigated areas, such as level lands, economic use of Water, 
seepage-proof conveyance channels, proper crop rotation etc. The sustained 
flow of the Project at' maximum draw-down head has not been investigated at 
all by the conroittee. This seriously detracts from the value of observations 
and remarks about the yield of the well made in the redrafted report. 

The observations of the committee were confined to a part 
of the monsoon and a part of the growing season of rabi crops. The 
discharge of the pump according to the officers deputed for the observation 
varied, going upto even 16,000 gallons per hour or so, as was verbally 
reported to me ty them during tour to the village. The Sultanpur 
farmers took up large scale irrigation for the first time last year from 
this project and the conedtions were far from \4iat prevailed in well- 
developed irrigated areas, iiccording to the opinion expressed on page 20 
of the redrafted report the. annual irrigation potential of the project is 
loo acres. 


During the period of test in December, I960 the pump worked 
on the average for 6 hours. Had all the farmers been ready for rabi 
irrigation last year, the pULp would have worked for longer period (say, 

12 hours a day) and at .larger draw-down head. In that case the area that 
could be irrigated would have substantially increased. During discussion 
of the committee meeting it had been stated that the water yield of the 
open well could not be predicted as adequate data about the flow from such 
wells at different draw-down heads were not available, Honce the estimated 
yield of 6,000 gallons per hour at. 30-35 draw-down head needs confirmation 
through test, Mr, Iyengar was said to have obteined a much higher flow 
at that draw-down or so before the beginning of i960 monsoons. 

Under a given set of conditions there will be two standard 
curves of yield firC an open well, one from a depressing head and another 
from aft replenishing heau. One very pertinent question had been asked by 
me to the comiiiittee as to relative recuperation rates of a depressing as 
well as of a replenishing head of an open well for the same range of draw¬ 
down heads, say -ii to and vice versa. The cjiestion could not be answered 

by the coninittee, though it had a very important bearing on determining 
scientifically and correctly the irrigation potential of the well. 

In the case of either a replenishing or depressing head 
tfie inflow from the well is towards establishing the equilibrium of the 
physical system (the static water head). But the inflow in the case of a 
depressing head is towards replacement of the product of inflow (water) 
removed, a process which disturbs the equilibrium of the physical system. 

Thus according to the laws of dynamics governing the equilibrium of a 
physical system, the inflow during a falling head will be higher than that 
curing a rising head. 

The total yield of water delivered by a punp for a given 
working period determines the coverage by irrigation and is equal to the 
storage emptied plus the inflow from the well during,the period of 
depression. Hence it is inporative that the recuperation rate of a falling 
head shall be used as a measure of the inflow, from on open well for 
scientific assessment of yield* Therefore, the irrigation potential scienti¬ 
fically assessed will be higher than the irrigation potential shown on page 
20 of the recrafted report, 

Assuming that the recuperation at 30-35 ft. draw-down is 
6,000 gallons per hour as shown on page 1? of the redrafted report and the 
pump works at that p^articular draw-down,., the area of 50 acres for rabi 
shown on page 20 of the redraftec report vdll increase to 66 acres. 

The wheat crops at oultanpur required irrigation at an 
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interval of ^7 weelcs this year, Xhis interval is siioilj:' to that 
shown cn page 19 of the redrafted report where 6 h- 8 weeks interval is 
allowed in canal and tubeweH Irrigation of Uttar Iradesh. Hence the 
aniiual irrigation potential of 100 acres shown on page ^ oi the 
redrafted report becomes very much of an underestimate as it is 
based on an irrigation interval of 30 days only. 

Thus the area which can be irrigated by the project according 
to the intorval of 5*7 weeks comes to 82-.115 acres, say 80-110 acres. 

When the discharge from the punp was 18,000 gallons per hour 
as had been reported to me by the officers deputed there, it was observed 
from the records that in the first irrigation some fields required about 7 
hours to irrigate an acre. That is, one acre required about 5 e acre-inches. 
In fact almost all the fields required more than 4 acra-inches this year 
in the first irrigation. This was unavoidable when a new rain-fed area was 
brou^t under cultivation inmediately with the ccnpletion of the project. 

The farmers will be able to effect substantial econony in the use of 
water in subsequent years. Thus with the economic use of water the area 
will increase substantially. The irrigation potential of the project 
should be judged not under abnorml conditions but under normal conditions 
that are generally obtainable in the well-established irrigated areas of 
the country. 

Hence the aeasonal irrigation potentials of the project are:- 

kabi (vheat) i 80*llO acres 

Zaid rabi s 30-40 acres 

iQiaii f J 80-100 acres 

Total i . 190-250 acres 

The khari f crops will need only protective irrigation. 

Thus the annual irrigation potential of the project is 19CW.250 acres. 

4 tubewell with a discharge of 33»000 gallons per hour on 
the basis of 12 hours' working has been estimated to have an annual 
irrigation potential of about 420 acres as given on page 19‘of the 
redrafted report. The iilot tubewell irrigation project now contemplated 
for Chatarpur i:'asin with a discharge of about 10,000 000 gallons 

per hour on a similar basis of 12 hours* working will have an annual 
irrigation potential of I 40 acres and not 200 acres as shown on page 
23 of the redrafted report. 

The average life of a tubewell manges from 15-18 years, 
iis to the' life of the open wells Delhi itself can display more than 
100-years old open wells which are still being effectively used for 
irrigation. 


Comparative Cost Of Small Masonry Wells On The . 

Basis Of The Bquivalent Irrigation Potential Of 

The Big itucha Well Of T he Sultf,mpur Project, 

The superiority of the big kucha well to a large mmber 
of small masonry wells with an equivalent aggregate annual iirigation 
potential has been fully discussed in the notes suomitted to the 
committee by Dr. T.w.Ifehta and nyself (vide appendix VII and VIII of 
the redrafted report) . In accordance with the information on the cost 
of small masonry wells given in appendix VII furnished with the letter 
ho,2-1 /59 lidJ dt. the 12th August, 19BO of the l'4inistry of Food 
agriculture an ordinary masonry well at Sultanpur and Chattarpur ‘villages 
costs cn the average fis ^OOO/— and according to tlie latest infoisoation 
supplied to the >■■■ committee by the itevenue ivssiatant of the Delhi 
Administration about the area irrigated by the 15 ■wells of Chatarpur 
during 1958 and 1959 kharif and during 1958-1960 rabi (vide memo ho. 
921 -DIa,/ 60, dt. the 4'Ui November, i 960 , issued by the Deputy Irriga¬ 
tion adviser) the average area irrigated by such a. well is not more 
than 4 acres in a year. Thus the Sultanpur Project is equivalent to: 


contd 
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(a) 25 small m”isonry welj,s with a total cost of 

Rs 5,000/- X 25 or Rs 1,25, as per estimate 

of the annual irrigation potential of the 
Sultanpur project shown on page 20 of the 
redrafted report. 

(b) 47 to 62 small masonry wells with a total 
cost of Rs 2,35,COO/- to Rs 3,10,OOV- as per my 
estimate of the annual irrigation ijotentlal of 
the Sultanpur Project, 

The cost of .the Sultanpur pilot irrigation project including 
the punps and irrigation channels is Rs 64^000/- as shown on page 6 of 
the redrafted report. 

Relative Cost Of Excavation In Other Parts 
_0f The 


Compared to the cost of excavation of the Sultanpur well, 
what should be the cost of similar wells in other parts of the country? 

In places v\here the water table is nearer and the flow is more, the 
depth of excavation required for good flow will,be less. ^Iso where 
the wages are lower than Rs 2/- .p®r day paid to the laoourers of the 
Sultanpur Project, the cost of the well will certainly be proportionately 
less and net more 64 iitated on page 7 C/f the redrafted report. 

Hao .the excavation of the Sultanpur project been 
restricted' to the period exclucing the monsoon manths isod b*d the 
supply of materials ano resources been made in .time, the cost of excavation 
of the Sultanpur project would have been less. 

The ^agricultural,Potential 

as already stated, every irrigation, scheme has an 
irrigaticn potential ino an agricultural potential associateo with 
it, Th6 two tegethor must be evaluates to assess t^® economic 
usefulness of any irrigation project. The period by which either 
of the potentials imy be fully developed will depend, among other 
factors, on the effective extension service on the one hand and on 
the effective resp^se and cc-operaticn of the farmers, on the ether. 

In situiitions whei'e both file factors cvre fav..urable, the 
full develcpmept the agricultural potential may be attained in a 
relatively short perioa as incicatod by the trend of 'extension work cf 
Farm -advisory Unit at Sultanpur while the full development cf the same . ■ 
potential i.^rimaril^ with farmers' initiative and resources is aJsc possible 
but may take sffltewhat longer period as tiiay be seen at the well-developed 
intensive vegetables ana tobacco growing areas of Sahapur Jat, .Uhirf^^ 
belhi and Mas j!!d Moth. But the cigricultural potential is an inseparable 
feature of the project just as the irrigation potential is ana hence 
it must be taken into account for a proj^e^ evaluation of the 
project. ■ ; , 

Yardsticks which are employed at present in assessing 
increases in''the'outturn cf the agricQltural prenuce cue to irrigation 
vary frem l/5th tc l/2 ton enh;incea yield per acre. The question 
arises whether these yardsticks can, be equally applied to all parts pf 
the country, including .regions cf very low rainfall. 

Let us take the case of Mehrauli ■with an annual rainfall 
of 18", . .Here. sc;.me crv,ps like maize grains, vegetables,, sug.arcane, 

■whep,t, tobacco, potatcos,. etc,, or summer \zaid rabi) vcge.tab.!igji_s-cr 
fedaer crops (lobia) cannot be grown at .all without irrigation on 
the upland soils, v^hat increases in agricultural output due to 
iiTigaticn, shouLd'-bp C'-nsidered? .It is obvious, that the entire output 
of such crops unoer such c^miditicns is the .ac^itional i.>rodUGtic;n 
arising from irrigaticn. 
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I'he mxtt quesiacn th-.t arises, is that with tho full 
dcvelLpiuent of the icultural potential iliat per cant ..f the total 
increase in agricultural proluctitn is due td,irrigation r.n.;. v>liat 
per cent cf tho tctai>*lls t^ iuproveo: practices? i'he very lew 
rdnfall cf fiahrauli iiuiicoiateily liniits net cnly the r.'ingo cf crops 
but also the axJplicaticn of iiiprovuc pr...ctices such as increasine. 
use cf fertilisers no. ninures, ‘batter crop rotatiens, etc. Hence 
irrigation is the priirary f.ictcr unocr liehrauli cinvlticns, while 
ell the ^ther Ceiqjonents cf irTp-rovet practices are entirely dependent 
upon it. 

Let us new see what c^an be the gross acre-value cf 
produce from the develCiUnent of the agricultural potential with 
the irrigation cf the Lultanpur project. In ..ur- deincnstratiens at 
Suitanpur with cauliflcv^er, peas, an;., p'.tatc'cs, etc. we have found 
that the gross acre-revenue my bti Rs 2, li^^)/- for the early cauliflower, 

Rs 1,500/- to Rs 2,000/- for early pctatces, and Rs 1,500/- cr sc for 
early peas, reprint of cur demonstration on cauliflower is enclosed 
(appendix I), However, let us' take a Ci^nsc-rvative estimate cf the 
gross revenue per acre f:r the sviluaticn cf the ^.reject* say 
Rs 1,5D0/- for vegetables, Rs CDO/- fc,r wheat and raustevrd .^no maize 
and fodder cr^ps etc, Ihus, accoroing to the .annual irrigation potential 
cf 100 acres as shewn cn page 20 cf the reurafteu report •na ny 
estimate cf the irrigciticn potential of 190-25© acres (say 2®0 acres), 


.^s per cy estimate 
.. f the annual irri¬ 
gation potential 


acres 
Rs 36,0#§ 

20 acres * 
Rs 3»,00© 

2® ceres 
Rs 3o,oe'> 

20 ;.icre3 
Rs 12,000 

40 o.cres 
Rs b0,000 

20 acres 
Rs 12,000 


when.replacing v^eat by vegetables, one‘acre cf vegetable has 
bofin taken to be equivalent tc 2 acres cf wtieat witJa regard tc 
water requirement 

Thus the annual gross revenues cc me tc Rs 90^000/- 
ana Rs 1,60,4 oO/- for the sjnnual irrigatio;n j...ctential of .IDO and 
200 acres respectively and far outweigh the total cost cf 
Rs 64,000/- for the projetft. The annual not revtsiue will be about 
70-80% of the gross values, that is Rs 63,O0O/- to Rs^S^OOC/- 
to Rs 1,2b,000/- - Rs l,44)t)00/~* It may be statou here that on 
account of the preximity of the village to tho c.^-pital the 
farmers will gradually switch ever t-; mere intensive vegetable 
cultivaticn as can bo seen at Sahupur Jot, Ohirag Lelhi, and i'iasjid 
Rioth, and hence both tho annual gross ;jnd net revenues will register 
further increase, 


the estiiKitec iOinual gross revenues ares-' 

i.nnual dross Revenue 

" ' I . ■■■I — 

iis per annual irrig;v 
tic.n potential the 
re draftee rcijort 


X« ( cO 

wheat and 

30 acres 

(b) 

mustard 

.Rs 16,fc00 

'Vegetables 

ID acres 

Rs 15,00U ■ 

2. Zaidrabi 

(c) 

Vegetablua 

10 acres 

Rs 15,000 

(d) 

Rodder crops 

10 acres 

Rs 6,000 

3. iihiiEi£(e) 

^ £3 ^63 oILo 3 

20 acres 

Rs 30,000 

(f) 

■Fodder crops 

Ir acres 

Rs 6,^00 


Total 

Rs 90.006 


...«c^nt^L. 
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The rodr*ift/QO report has not touched at all upon the 
agricultural potential of the project witheut v\hich the proper 
evaluation of the project is not p- ssible, ,'ind frequent reniarks 
vjhich have been Jnade in the said report about various operational 
phases of the pro ject -being uneccncmic, catinct be considered, valid. 

Prevalent Irrigation -^ate at 

Sultcunpur ^-^na iVearby Villages : 

There is a standing practice at SultaniJur and nearby 
villa,ges with regard to the sharing of crops between farmers when ^ne 
farmer receives water from the well of his neighbour. On enquiry from 
the fanners and the Patwari of Sultanpur, it tr.anspi 3 :‘Qdthat the 
irrigation rate was generally paid in kind and that it amcuntea to 
1/3 c.f the produce. This point was also c^nfirraea by Mr. iri.V.Kai, 

Sikka, Section Officer of b.U.U. Mehrauli, in the cemmittee meeting 
hela cn November 25 , I960. 

On ny enquiry from the pre^sent b.l.u. ef IdehraUli it was 
explained by him that inclusive cf all charges such as nian and 
bullocks wo-rking on Persian wheels as well as incidental costs, the 
irrigation rate w.:,uld be equivalent to l/3 of the crop prepuce. This 
point h'as not been clearly expressed on jjage 11 of the reurafted 
report, • though it.has a vital significance. 

In ether words, the irrigation rate in equivalent vtdLue of 
1/3 of the crop prcouce will bo Rs 15^200 for wheat, Rs 2.50-300 
f^r sugarcane, ' potatoes otc., an^ this value will rise wj-th inci-easo in 
the acre-yield of the produce. This i.-cint has a 'Voi’y invoi’b<irit 
bearing in evaluating the needs, c.f c^miaon irrigation and the merits 
cf the Sultanpur Pilot Irrigation Project in the .hehrauli area. 

ocme salient i'd.aturos ttegureing Omplayment 

Potential, crick i-iaking, Peren^^^Irrigation. etc. 

1, It has tremendous eHt)lo5aacnt potential far both Icco-il 

and iragratcr.y rural labour pv-t^ulation during the ccnstructicn suad 
post-censtruction peried. In the ft. rmor period about l''O-20O people 
can be employed for 4^-6 months while in the latter perio u the year-rC'Und 
intensive pattern ■ f farming tho.t develops with this pro ject assures 
regular- .ana not merely par-time emplcyment. In a' similar irrigation 
project o'f bhe Sultanpur big kuch;; well type now under construction 
at '-sola village in Mehrauli h.d.S, block with the financial resources 
c f the Indian Go-operative dnicn, abc;ut 250-30P local rural labourers 
incluaing the beneficiery farxners ’ are w.rking every d:y. In many 
parts of Invest Bengal tanks un.j,er miner irrigation Schemes financed by 
the State Government on 5OJ50 basis tire done also by the ccntra,ctors or 
by the migratory labour pc;puLition; This may be true of many -other 
areas-cf the c-.untry. 

Z. It gives assured irrig-aticn throughout the yctir ana does 

neither limit the range ana yield cf cro.ps nc,r create .ary problem of water¬ 
logging. In the canal irrigateci areas tte tinnual closure of conqls for 
desilting w.-rk and the non-availability of water for a c-jr-tain period 
of the year preceding kharif season limits the'range and yeld cf 
crops, vvhile working in the bVG anc. ik.r c.anal irrigatea areas we f-.uno. 
that the non-availability of water frorri the canals from -‘pril to June 
hampered cur efforts to introduce large-scale greenmanuring, sugiircane, 
jute, anc aus cultivation, reprint of ny paper relating to this point 
is enclcsec (i.pi..enaix II) . It may be noted th-it the most intensive 
vegetable cultivation has ceveloped generally net in areas fed directly 
by gravity irrigation from the c;inals but iy lift irrigation either fr^m 
c,,jen wells, tanXs, tubewells, -u'lu c-anals, etc.' It has become almost an 
axiom in eur country from -our p.-.st experience that woitor—logging goes with 
canal irrigation and the ot.a.oo of Punjab alt no has estimotec an expenditure 
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cf Rs 80 Cri^rca. to unac the evils of wateiwlodging ^now manifested through 
crop failures and declined yield) through the improvement of uraihage* 

3» Ihe Workable top soil obtainable, from the excavation 

cf .the big kucha well may be prefitabiy '.utiisec for brick niaking* This 
will reduce the height of the emocinknenti I'he bricks thus mc.de will 
comi;en3ate for the cost c.f c^nstructLcn on the one hand ana on the 
ether hand nay be usda for irrigation channelsj rural housing and 
cattle shed, etc, Lepending on the" depth v f workable soil the construction 
cost may ice reducea substantially threugh brick nailing. 

4. Ihe redsed embankment around the well iiOiy be 

profitably .utilised for orchfird and nursery with an annual inco'mo cf 
about Rs ICOO - Rs 2000 per acre. 

5* In ajreas of beJhi otate where the tubewell cannot 

go deep because cf the presence of salts in the deeper aquifer, the 
pilot project of tno Sultanpur type excavatoc Uitc practic .ble salt- 
free depth, moy allow tapping ;..f the salt-infcstea aeeper aouifers 
through boring to augment the flew and at the siinic time dilute the salt 
content, to a co ncentration usable by crops. 

Land ‘‘•vodlability for Lxcavaticn, Silting 
Up, Erosion Hazard; pump shifting etc. 

The necessity if land for the establishment of an 
irrigatio.n scheme ig common to aid prejecte. In commonly owned irrigation 
projects such as tanks executed by the farmers with the financial ;,inc 
technical heI^^ ef the bovernment, the lone is U De ^^revidea by the 
beneficiaries - no matter whether the lana is common village laiia or 
priv.itely owned. In the cose'cf uuno type thinks fed by runoff from the 
Catchment the submergence cu'ea rayy be 5 acres r lu-ro in moiny cases an>., this 
area is donatea by the Denefi claries. This has been rry. experience in west 
bengOiX in the execution of miner irrigation vforks unocr 'brev; iiore i'd:, d' 
scheme, Uultanpur dte site ceverea by oxcavo.tion and spill is about 
1-5 acres and has been the. commicn. village lana vdiile that at “sola it has 
been di-natco by those beneficiaries vihc own tlie lana. 

In cur c. untry tanks vd-iich irrigate ad. ut I6)c . f the 
total irrigate., area are subject to- silting up ana er>.,sicn hazard of their 
hieh embankment. Lilting occurs jclsc in masonry wells. Silting 
up of the bed anc. erosion hazard . f the high embankment arc also ccimrcn 
features of the canal systems of the country. 

nevertheless, these c.ifferont irrigation projects have 
multipliec in the country. The answer is simple, .^I'.sgulir oesilting work 
t-akes care ^f silt deposit cinu sod turfinc cf the embankment reduces 
erosion hazard to the irdni.mum. Shifting cf purrps vdth the rececang water 
table is cemiren t^.. m-iiy parts cf -the country where-mas..nry wells sre 
operated by pumps, 

The increasing demond o f the qj.esel pumps in the country 
shows that it is .a very popular w-ater-lifting device with the farmers,' In 
regions where electricity ho'.s been iroide available to the foirmers for 
irrigation purpose, they hciVe been quick to re,,lace diesel by elccti'icity 
and the cost of running qnd nrantenoince has been considerably rov.uced. 

It may be nefced that the rural electfificati'-b is on important development 
item under the 5-year plans. 

'ihc s„me way silting up, ercsicn hazard, pump 
shifting can bo tiiken C‘'a’e of in the Sultan,jur x^^ejoct* 

i) The erosion hazarc'4t Sultcinpur is only 
for 3 ri'i:.nths - from July to September. The reduction 
in the height of the embankmiiint through brick mricing 
and the c- nstructii. n of a sodded channel at the 
junction of the feet of the inner side of thje 
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embaaianent iui: tlio first ho riacriia^ bsriii with a, 
bacioatii'u slopt!^ Gan still further reduce erosion 
h'lZjiTi..* 'i'he ccllecteu silt^-iree run.ff flowing from 
scddeoi embcinkment c-in be safely discharged, through 
inexpensive cutlet pipes straight into' the water of 
the well, 

ii) j‘.3 to the shifting l f th^; i-uniJ, this >-fferec no 
probli^m at all at Sultanpuri The vertical fall between 
3U ccessive platforiris is about 10 fti and when the punj: 

f dls tc give effective discharge on ary one platform, the 
Water table will be below the next lower platfcrm by about 
5-6 ft. for a period sufficient tc> ciry up the lower platfcrm 
and allow safe m.verrient of men and pumijing equipment for 
installation, I'his hae. actually been c,.-ne at Sultanpur when 
the pujXi; was rentC'ved from the first to the second platfcrm. 

iii) ; ihe upward stiifl+ing of the pumi:) iri the face of 
submergence by a rising water table unc:cr conditions when 
there have been rains ana the next irrigation is delayed, c.-in 
be done in the same way, but such upwaro shifting in 
practicG will net be necessary since in .ajiy season there will 
be crops with the different water requirements, and hence the 
delay causea by rains will not be of such length as tc 
allow sufficient rise in the water table to submerge the 
pumi.', this had been the experience Sultanpur t.uring this 
rabi season when there h.ac been rains an.; wt^at oiid not 

need irrigaticn, tut the vegetable field's were being 
prepareo ,, irrigated and sown,. The puiq) is still working ..n 
the sec., n. platform since its installation there 3 menths 
ago. It may bo statec that the placement of the 
rn the different platforms will be based en the w>..ricing 
experience ana cjuimct c. ff-jr any practical difficulty .at ilLl 
as had been shown by the Wv rldng o£ the hilct hre ject at 
Sultanpui'* 

The Structur:il Stability 

i^s. alreacy statec, the average life of a tubewell 
ranges from 15-IB years, should be the life of sm open kucha well 

of the Sultanpur type? In other words, coes the well, especially 
the last 20 ft. vertical wall fn.ra the bottom possess adequate 
stability to give it o fruitful am ec.-nc mic life? Or dees this 
20 ft. portion cf 'the wall neec stone patching cr c^^ncrete wv rk to 
protect it against sloughing? 

The's.il available in the profile right down U; the 
Dcttom is cloy of the 2Jl type with aoirdx'ture of li»e kankars -ana is 
relatively stable. It is unciersteca that the eight feet of the last 
20 ft. vertical wall unaer rcfer’once was st-me pitcheo. in half the 
circumference-, r. sum o f Rs 653/- f'^r stcne-imtching is shown on page 
6 of the redrafted report. 

In situations vyhere ti'E stabilisation of the vertical 
portion of the wall irny be a necessity, this cannot be a serious 
handicap to the execution of-the fruitful irrigation project af the 
Sultanpur type. The sloughing if rtny can be taken care of by the 
farmers themselves within an exponc.iture. which seems to te 
cjiite reasonable in the light of Sultanpur experience. But in the 
laterite sc .il tracts the soil' is too st^^Sle to' neec; qny protection 
against sloughing. This can bd seen fr^irt the railway ana, road 
culvert Walls made entirely of Laterite blocks in many prirts 
of the c untry,; 



The Sccpe Of ;vppli-ca.tic,n To Other 
■<>rea s cf th e Country 

It is si.methinp; to see t . believe the transferinati^ns 
in the pattern ancl intensivencss tf agriculture which Sultanpur has 
undert.aken with the ccmtJleticn of the-project. The economics of the 
SultoiUpur project has been fUlly discussed in ny report ana is quite 
premising in the exploitation of grtuna water resources for increased 
agricultural proauction. The other salient features singulsr to the 
projects h.ve also been brought .ut. 

The scope of ap^jlication cf the Sultan^^ur project to 
the different areas of the country bccouEs wider if we lock Ugon it net 
as a rival but as 'a c.mplement tc. other irrigativ^n projects including 
the tubewell. In the State schemes previsions are made for tubewellS| 
siKill masonry wells, tanks, etc, an., all these schemes m'^y be working in 
the srame area alth..ugh their relative merits are different. The iuea is 
to make available to the farmers all possible irrigation projects. The 
sole objective cf all these projects is to increase agricultural 
prouuction. 

The Sultanpur project alsc may be includea under 
Irrigation works jointly uncertaken by farmers and the usual subsicy 
granted t<. the farmers^ by the State bovernirvent may be given for 
this project also* In case Ictm is advanced by the Government tc. the 
bcneficieri«s for the execution of the j-.'rc jecti 11 considered 

by the Government whether or not ttie repayment period may be extendoa 
over 15 years as has been stated in the ccis'e f' tubewells by the Irrii^ation 
"cviser t- the Ministry of i'ct.d ie iigriculture in his note "-ttepert 
Possibilities t)f Tubewell Irrigatiorr In bolhi State" submitted ti- the 
Home Ministry cn li*,. 1 , 59 ,. 

The Gxecuting i-gency 

The kina-of agency requireu for the execution of any 
irrigation project is t- be very c.:irefully deetdea, since, on this uccis.'^ 
will depend the response of the farmers. In his‘ note on the installati' 
of tubewells in Delhi State roferrci'. to above, the Irrigation ^^aviser recommen¬ 
ded four steps 

i) the formo-tion cf a co-oper.ative with the benefi¬ 
ciaries tc vvhom the Ic-an may be av.vanced, 

ii) the construction of all wattjr channels by the 

beneficiaries, 

lii) , the construction of electric transmission lines 

t-'./bhe tubewells, and finally 

iv) 'the installatic'n cf the tubewell,' 

The idea was very gocci but it dici not work in practice 
as.inoicated -n page 32 of the redrafteo rCj-zort, vvith my humble experience 
in extension I have felt that joint or greUi^ action by oultivators in 
faming is the, first ste^^ towards croatint,' a Congenial atmosphere for 
the fornaEgion cf a..healthy co-operative, i»s is cone at present, tltit.is, 
the grant to the farmers in groUgs of Govermaent financial help as subsicy or 
loan for jointly,owned irdmr irrigation works, it m-y be c^nsiuerea by the 
go-vernirent whethier or net a similar,,-step imy be adoptee for’ the project of 
Sultanpur typo also. 

My report will bo incompl.tc witiiojut p:ying tributes 
to the Caere of indi<in Civil Service tc which Mr. M, T, Iyengar 
belongs. This caoire of service has to its crecit many important 
Contributions in the fields* d’f Science rind'educatiton, Mr, Iyengar ha,s 
been able to c ncieve tliis single but prrxtical schema through his 
intimate .association with test relief work in the districts of West 

*.cento.. 




